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[OrFiciaL NOTICE. ] 
June Meeting, Society of Gas Lighting. 
silanes 
OFFICE OF THE SECRETARY, June 2, 1898. 
The June meeting of the Society of Gas Lighting will be held 
in the Engineer’s office of the New Haven (Conn.) Gas Light Company, 
at 1 p.m., of the 9th inst. Frep. 8S. Benson, Secretary. 








[OrFiciaL NOTICE.] 
Wrinkle Department, Pacific Coast Gas Association. 





MeERcED, CAL., March 11, 1898. 

To the Members of the Pacific Coast Gas Association: At the last 
meeting of the Pacific Coast Gas Association to me was delegated the 
duty of collecting and presenting any matter, in the shape of original 
ideas or special devices, which may come under the head of ‘‘ Wrinkles,” 
to be presented in proper form for the benefit of the Association at the 
next regular assembly. 

Many of our members having charge of gas plants on the Coast have 
many plans, that are practical, handy and labor-saving, which many 
others by force of circumstances have never seen, but who, on presen- 
tation of the device, drawn and described, or through the medium of 
our Official organ (the AMERICAN Gas LIGHT JOURNAL), would gladly 
embrace the opportunity, and put into practice a plan very beneficial— 
which perhaps had been ir. use in some obscure place many years, used 
exclusively by one man—that would, when given daylight, benefit the 
whole gas fraternity. 3 

On reading this communication, please see if you have not forgotten 
something in the shape of a ‘‘ Wrinkle,” that is doing good service in 
your works, that would be of great importance to the Association. 
Your answer to this will greatly oblige. 

GeorGE H. HoLiines, 
Editor ‘‘ Wrinkle” Department. 








BRIEFLY TOLD. 
iii 

THE JUNE MEETING OF THE Society or Gas LIGHTING.—Last week 
we reported that the June meeting of the Society of Gas Lighting would 
be held in this city, on the afternoon of next Thursday ; and now we 
have to admit that the notification notice was all wrong, save as to the 
day of the month, which was all right. The “‘ amended” notice puts 
the place, day and hour in their proper sequence, wherefore it is under- 
stood that the meeting will be held in the Engineer’s office of the New 
Haven (Conn.) Gas Light Company, at an early hour of Thursday 
afternoon. The host will be Mr. F. C. Sherman, whose hospitality has 
many a time been thoroughly enjoyed by the Society. 





PRESIDENT Lynn’s ADDRESS.—A feature of the coming-of-age meet- 
ing of the Western Gas Association was the excellent address delivered 
by its President, Mr. James T. Lynn. A look at his wholesome face, 
and, to listen to his hearty voice, would be enough to convince the 
casual acquaintance that the best of metal was in Lynn ; but those who 
have known him for a long time may admit to themselves that he has 
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in him more than they credited to him. At its easiest the preparation 
of an address for a technical body like that over which Mr. Lynn pre- 
sided last month is a sufficiently difficult task, for it must be remem- 
bered that while critics are many essayists are few ; and asa rule the 
mindful critics al ways rise superior to the record making writer. And 
so we think that Mr. Lynn has done more than many, since his message 
to the Western Association may not be caviled at froma literary stand- 
point, objected to because it lacks matter of interest, or frowned upon 
in that it counselled anything not of benefit to the Association or to the 
industry, both of which heso well represents. His chapters on ‘‘ Public 
Lighting ” and ‘* Coal Tar” have much in them for thought and com- 
mendation, in that everything suggested by him therein can certainly 
be accomplished. The advocates of ‘‘ Municipal Ownership” will glean 
scant encouragement from Mr. Lynn’s ringing comment on the falsity 
of the theories they advance: yet we imagine that the people as a rule 
and as a whole have about sifted to their satisfaction the grains that the 
paternalists would sow, only to find that the sieve held nothing but 
tares. His references to the Association’s dead were singularly impres- 
sive and fraternal, and glowing with true heat were his remarks in the 
instance of ‘*Our National Influence.” In fact, a careful reading of 
President Lynn’s inaugural message must lead to the conclusion that 
he knows how to think, and having thought to aptly put his thoughts 
into speech. 


Norres.—We regret to report the death of Mr. Jonathan Lovejoy 
Moore, at his home in Laconia, N. H., on the afternoon of May 28th 
Deceased for many years was Superintendent of the Laconia Gas Light 
Company, a place that he gave up, in 1887, to engage in the sewing 
machine trade. Mr. Moore, who was born December 13, 1828, had been 
a resident of Laconia since 1848, and filled many positions of trust in 
that city to the entire satisfaction of those whom he represented. The 
funeral services were held on the afternoon of last Tuesday.——Mr. 
Chas. J. Goodwin, President and Treasurer of the Chapman Valve Mfg. 
Company, died at his home in Indian Orchard (a suburb of Springfield, 
Mass.), on the afternoon of May 27th.——The proprietors of the Peoples 
Gas Light and Coke Company, of Chicago, Ills., have leased for 10 
years, with the right of longer occupancy, the building at the north 
western corner of Michigan boulevard and Adams street. The building, 
which is six stories in height, will be remodeled at once.——The con 
solidation of the gas companies of Pittsburgh and Allegheny, Pa., wil! 
be completed by July 1st.——Judge Moer has dissolved the temporary 
injunction issued at the instance of the authorities of Duluth, Minn., 
who sought to restrain the Prindle Gas Company from completing its 
works.——‘‘ Observer” says: ‘‘ The Newburyport (Mass.) Gas Com 
pany has had much success in placing gas stoves this season. The 
Company makes the connection free of charge. The Clinton (Mass.) 
Gas Light Company has opened a showroom for stoves, etc., in the 
Morse block. It has also made a special rate on gas used for other than 
illuminating purposes.”——The new proprietors of the Binghamton 
(N. Y.) Gas Company have filed their information that all of the Com- 
pan’s possessions are now subject toa mortgage of $750,000.——At the 
annual meeting of the Atlantic City (N. J.) Company a) proposition to 
reduce theselling rates wasadopted. The Directors chosen were : Chas. 
Evans, J. E. Mehrer, J. B. Champion, J. A. Barstow, J. H. Borton, F. 
W. Hemsley, Thos. K. Reed, Jno. Roberts, W. L. Elkins, P. A. B 
Widener, Jas. McNamee, S. Bradley and G. S. Graham. 














Some Features Relating to Lighting with Acetylene, with 
Especial Reference to the Backfiring of Flames. 
scailibiacrine. 

Victor Berdenich, Engineer at the Budapest (Austria) works, con 
tributed to Schilling’s Journal of Gas Lighting, etc., of April 30th 
last, an able, exhaustive and convincing article concerning certain 
dangerous conditions which form an unavoidable part of any process 
of lighting with acetylene. The author seems to have charge of a con- 
siderable acetylene installation and to be an expert—and a painstaking, 
honest one—in this comparatively new field. After giving five full 

pages of interesting details, he concludes as follows : 

‘I judge, in concluding these my deductions (concerning lighting 
with acetylene), that the formation of mixtures of air in acetylene pipe 
lines and generators, even with the greatest care, it seems, cannot 
be shut out ; hence, backfiring of the flames, and consequent arising 
explosions, are not impossible—on the contrary, are probable.” 

In addition to the above, he assures the reader that he has fortified 
himself thoroughly in above views by experiments (his deductions be- 
ing based on actual occurrences independent of these), and he promises 
to give in the near future exact data corroborative of his conclu- 








{OFFIcIAL ReporT.—REVISED BY THE SECRETARY.—Continned from 
Page 856. ] 


PROCEEDINGS, TWENTY-FIRST ANNUAL MEETING, 
WESTERN GAS ASSOCIATION. 
Rae 
Hetp at THE Russet. Housg, Derroit, Micu., May 18, - 19 AND 
20, 1898. 





First Day, AFTERNOON Session, May 18. 


The first order of business for the afternoon session was the paper, |y 
Mr. George H. Harper, of Altoona, Pa., on the 


ENRICHMENT OF COAL GAS. 


The writer does not hope to be able to add anything to the sum of 
knowledge already existing regarding the enrichment of coal gas, his 
aim having been rather to collect and summarize the known facts con- 
cerning the question, a question which has received considerable atten- 
tion in recent years, and that will, in all probability, demand closer 
scrutiny in the near future. 

Waiving the question of the value to the consumer of enrichment, 
which enters directly into the cost of the gas without giving a propor- 
tionate increase in light, an effort will be made to describe shortly the 
different systems of enrichment, and their relative values, that have 
been devised and used on a commercial scale to accomplish the end in 
view. 

There are four methods of enrichment which conform to the rule of 
commercial application laid down—carbureted water gas, gas from can- 
nel coal, oil gas and vapors of volatile hydrocarbons. There are other 


methods which, while of great interest, are not in even limited general — 


use, but of which something will be said subsequently. 

Carbureted water gas has been placed first because of its widespread 
application in this country, its rapid adoption by Europe and the civil- 
ized world generally—charitably including China in this latter. 

The consideration cf carbureted water gas as an enricher is compli- 
cated by the fact that, speaking generally, it is produced in such quan- 
tities where used as seems to make it doubtful whether enrichment or 
production is the primary object. It will probably be conceded that, 
so far as this country is concerned, production rather than enrichment 
is the aim of the great majority of the installations, enrichment being 
incidental. If this view be correct, then carbiareted water gas as com- 
monly produced provides greater facilities for continuous or intermit- 
tent production, instantaneous enrichment at will, the lowest first cost 
per 1,000 cubic feet capacity, the smallest floor area per 1,000 cubic feet 
produced, and contro! of residual and labor markets, than any other 
process of manufacture with which the writer is acquainted. 

Cannel coal has been used for production ‘and enrichment since al- 
most the earliest days of gas lighting ; the gas supply of Scotland to day 
being almost exclusively produced from that mineral. Cannel coal, as 
used for an enrichment, is distilled in ordinary retorts along with the 
common coal, the gas from which it is intended to enrich ; or in sepa- 
rate retorts set apart, for the duration of the charge or permanently, for 
that purpose. 

The gases mix directly in the retort or hydraulic main, according to 
the method practiced ; or the cannel gas is separately condensed and 
scrubbed, being mixed with the common or unenriched gas at a point 
deemed best fitted to secure the object in view. Thecoke obtained from 
cannel coal is of small value as fuel and practically worthless as a sal- 
able residual. The known area of cannel coal deposits becomes more 
and more restricted with the years. 

Oil Gas.—There are several well-known methods of producing oil 
gas (Pintsch, Patterson and Keith processes), which do not properly 
come within the scope of this paper, because their product is generated 
and employed for special purposes. They will not, therefore, be con- 
sidered. Other processes might be mentioned, of which the Tatham 
may suffice as a type, that have been tried, but have failed to find ex- 
tended use or general recognition. 

Of the remaining systems of oil gas enrichment two only need be 
mentioned ; the direct cracking of oils by admission of a regulated 
stream into ordinary retorts, the resulting gas passing directly to the 
hydraulic main, to mix with the common gas ; and the fractional car- 
bonization of oils by the Peebles process. The former method, of which 
various modifications might be mentioned, while having an intermit- 
tent. and more or lesss general application, not a little of such applica- 
tion being of a somewhat makeshift character, has never, in the judg- 
ment of the writer, attained to the dignity of a system of enrichment. 

The latter process takes its name, not from its patentees (Young & 
Bell), but from the town of Peebles, in Scotland, where the system was 
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inaugurated. In this process also a regulated stream of oil is admitted 
into detached or specially arranged cast iron retorts maintained at a 
temperature of about 900°C. The resulting gas, instead of passing di- 
rectly to the hydraulic main, where, under ordinary conditions, its 
heavier and most valuable light-giving hydrocarbons would be con- 
densed, cut and carried to the tar well, passes into a separate and spe- 
cially adapted main. The gas then traverses a system of condensing 
pipes so arranged that the products of condensation flow back to the 
hydraulic main, The gas is then scrubbed, the scrubbing liquid being 
the oil intended for subsequent carbonization. The fresh oil, flowing 
through the scrubber, condenser and hydraulic main, passes to a small 
supply tank, from which in turn it flows to the retorts, a constant bal- 
ance being maintained between the quantities of oil entering the re 
torts and the scrubber. In this way fractional distillation or carboni 
zation is secured by reason of the whole of the condensable hydrocar- 
bons being absorbed or washed out of the gas by the fresh oil with 
which it comes in contact in the hydraulic main, condenser and scrub- 
ber, and repeatedly returned to the retorts for further cracking. As a 
consequence of the cycle of operations described, the gas leaving the 
scrubber is composed of only the most stable gaseous hydrocarbons, 
that will remain gaseous and unimpaired in light giving value at ex- 
tremely low temperatures. 

The very high enrichment value of gas made by the Peebles process 
from shale oil has led to a considerable number of plants of this 
description being erected, the daily output from some of which reaches 
to hundreds of thousands; yet the writer believes the quality and 
quantity of gas produced prevents the system being considered, like 
carbureted water gas, at once a means of production and enrichment. 

Vapors of Volatile Hydrocarbons.—Of this method of enriching 
gas, the Maxim-Clark process may be taken as the type ; but it is a safe 
generalization to say that in all the forms of apparatus used a volume 
of the unenriched gas, proportionate to its bulk and the degree of en- 
richment desired, is passed through the carbureting vessel, absorbing 
in its passage the vapor of the liquid hydrocarbon employed ; or the re- 
quired amount of vapor is passed directly into the main stream of gas. 
In the case of some of these enriching fluids the operation is carried on 
in the cold; but commonly the enricher is maintained in a state of va- 
por by steam coils or other means. 

This method of enrichment is exccedingly simple and susceptible of 
very diversified application, It requires the simplest apparatus, and 
can be readily and easily adjusted to give any increase of candle power 
desired, within the limit of value of the enriching material used ; while 
the mixture of the unenriched and enriching gases can be made at any 
point between the retorts and the holder or governor outlet that is con 
sidered most advantageous. 

The common objective of those diversified modes of enriching coal 
gas is the production of hydrocarbon gases and vapors of such density 
and illuminating value that the degree of enrichment desired will be 
not only secured, but maintained throughout the whole area of supply. 

The hydrocarbons with which we are most concerned in the consid- 
eration of this subject can be arranged in four groups or families, 
under general formulas expressive of the several constitutions, thus : 


CnH,n+2 CnHyn CnH,»—2 CnH.»—6 
Methane. Ethylene. Acetylene. Benzine. 
CH, C,H, C,H, C,H, 


The above are but the types, or lowest members, of the several series, 
commonly designated as ‘‘ light” and ‘‘ heavy” hydrocarbons; the first 
or methane group being in the former, and the others in the latter 
classification. Another definition frequently employed is that of sat- 
urated or unsaturated hydrocarbons, according as the combining 
power of the carbon contained in the molecule is or is not fully util- 
ized. The saturated or methane series, while less valuable as illumin- 
ants than the members of the other series, are very stable under a wide 
range of temperature, and are invaluable as carriers of the heavier or 
unsaturated type, to which the luminosity of gas is mainly due. The 
amount of heavy or unsaturated hydrocarbons produced, and retained 
in the gas distributed, is the measure of the success of any system of 
producing cannel gas, water gas or oil gas for enrichment purposes. 

When it is borne in mind that, under the influence of heat, there can 
be obtained from methane a mixture of ethylene, acetylene, benzine 
and even naphthaline, it will be apparent how far-reaching are the ef- 
fects of conditions of temperature prevailing in retorts for the distilla- 
tion of cannel coal or oil, as well as carbureters and superheaters, radi- 
ant heat rather than contact heat being a dominating factor in the dis- 
integration and reformation of hydrocarbon gases. Herein lies one of 
the secrets of success in the application of water gas, its light-giving 
hydrocarbons being produced in an atmosphere of CO and H, which 








act, not only as carriers, but as preventives of their conversion into 
other hydrocarbons of less illuminating value, or of greater value but 
lower stability. 

The intrinsic illuminating value of the series of hydrocarbons under 
consideration may be more forcibly expressed by a comparison of that 
of their types, calculated to 5 cubic feet. 


pe >. eer 5-candle power. 
Ethylene, C,H,............2+6- 68 “s 
Acetylene; C,H,........cecceed 240 = 
of: ee ee 700 ? e 


A natural question suggests itself here. Why, with such slight dif- 
ference in the constitution of some of the molecules, there should be 
such enormous differences in their illuminating values?: Mr. W. 
Young has, in the judgment of the writer, given a very lucid explana- 
tion of the reason. Mr. Young’s researches on this point were carried 
out well-nigh 20 years ago, but have, within very recent times, been 
corroborated by Prof. Lewes. Mr. Young has pointed out that while 
ethylene and acetylene have the same weight of carbon in the molecule, 
or the same carbon density, there are physical and chemical phenomena 
connected with their formation which have a very marked influence on 
the light developed in their combustion. The same explanation is ap- 
plicable to acetylene and benzine, though they contain exactly the same 
percentage of carbon. The mode of formation, therefore, rather than 
the percentage of carbon in, or carbon density of, the molecule, would 
seem to be the chief factor in determining the intrinsic illuminating 
value of these hydrocarbons. 

Since the object is to retain the maximum amount of hydrocarbon 
gases and vapors in the gas through all the vicissitudes of condensa- 
tion, scrubbing, storage and distribution, the vapor tension—or that 
pressure necessary at any given temperature to induce liquefaction—of 
those gases and vapors is of a very great importance. It has been 
demonstrated by Young, Lewes and other authorities, that the vapor 
tension of a mixture of gases of dissimilar vapor tensions will neither 
be the sum nor the mean of such tension, but a peculiar or special va- 
por tension resulting from the interaction and mutual solubility of the 
hydrocarbons upon each other. By virtue of this, hydrocarbons of low 
boiling point and high vapor tension will unite with and carry the vapors 
of other hydrocarbons of high boiling point and Jow vapor tension, which 
if alone would condense out. When, however, liquefaction of any mem- 
ber or members of the mixture takes place. hydrocarbons. are carried 
down which, in the absence of such absorbent, would still be gaseous. 

So far we have been mainly concerned with the principles underlying 
enrichment and the various methods of making these principles effect- 
ive. In addition to this the writer had hoped to be able to give some 
figures that would represent the average relative cost of enrichment by 
the different systems and materials under review, but, owing to the 
great extent of the country and the greater diversity of materials, la- 
bor and general conditions, it is exceedingly difficult to fix upon a point 
or points, prices or costs which would have any extended or intelligible 
application. The writer believes that any treatment of this phase of 
the question, that would be in any sense exhaustive or generally appli- 
cable to our diversified conditions, demands not one paper but a series of 
papers, and much greater time than the writer has had at his disposal. 

The following table has been compiled from Brown’s Directory of 
American Gas Companies, for 1894—than which unfortunately there is 
nolater issue. [t includes all towns and cities in the United Statesand 
Canada of 5,000 or greater population, for which returns are given ; 
but is exclusive of places producing oil gas, or where some purely 
local or little known type of apparatus is employed. Whatever error 
there may be in these figures, when applied to existing conditions, will 
almost certainly be of the nature of an understatement of the percent- 
age of water gas. This may be offset to some extent by ‘‘ process” 
being returned as ‘‘Coal and Lowe,” etc., but where coal gas alone is 
manufactured and supplied. The writer feels sure, however, that the 
direct increase in the installations of water gas plants since 1894 will 


greatly outnumber those thrown into disuse in the same period. 
Average 





No.of Per Cent. Total Per Cent. Candle 

Towns. of Total. Output. of Total. Power. 

SE See sre 362 48.4 7,979, 250,000 15.60 17.99 

Coal and water gas 88 11.8 17,227,000,000 33.60 21.42 

Water gas........ 298 39.8  26,016,500,000 50.80 23.22 
748 100.0 51,222,750,000 100.00 


The writer believes it is fair to assume that at least 60 per cent. of the 
output under coal and water gas is water gas. This gives us 70.53 per 
cent. of the total output shown as water gas. Nor will it be unfair to 
assume further that the total output of gas in towns under 5,000 popu- 
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lation will approximate to 320,000,000 cubic feet, and that 42 per cent. 
of it is water gas. 

In the light of these figures the writer believes he is warranted in 
saying that at least 71 per cent. of all the gas distributed and sold in the 
United States and Canada is carbureted water gas. It follows, then, 
that for the above percentage of all the gas manufactured and sold in 
America and Canada the question of enrichment is already settled. 
Nor is the extent of enrichment an important factor financially, since 
labor and fixed charges will remain the same for any degree of enrich- 
ment, the oil account alone being affected. 

The table shows that almost one half the total number of towns and 
cities of 5,000 or greater population are supplied with coal gas only ; 
and it may be safely assumed that a like percentage of the towns under 
the 5,000 mark are similarly supplied. To this extent the question of 
enrichment may be of interest. 

From the average candle power given for coal gas, it may be inferred 
that the desired enrichment will not exceed one tv two candles; and, 
owing to the general financial and other conditions of a large number 
of the smaller companies and works, it will be sought to accomplish 
this in the most economic and convenient way possible. 

Having already described the different systems of enrichment and 
their operation, let the following tabulated statement suffice to show, 
apparently, the practical results obtained from them. Cannel gas has 
been omitted because of the great curtailment of the supplies of first 
class cannel, and the results obtained from many varieties in use being 
too widely separated to give any figures of genera) interest or value. 

















Candle power of unenriched gas. ............ 16 
Desired candle power.............0..e2ece8- 18 
Water Gas. Oil Gas (Peebles Process.) py her ee eg PS cog 
Candle power or Candle power or Benzol (pure)..11,081 c.f. 
photometric val- photometric val- 90 pr. ct..10,415 “ 
ue of water gas. 23.00)ue............ 60.00 tae a sp. 
a val- Enrichment val- IO as es 4,749 ** 
ea Se ae 33.35)ue.........+.... 90.00 Petiolouss Sp. 
Gallons of oil per Yield of es 4 Aa 3,583 ** 
1, te _— feet gg 1 gallon of 
is Sebi wise 4.07j0i1............-. 8Bc.f. 
Candies per gal- Galions of oil per 
lon on photome- 1, se cu. ft., sp. 
tric basis........ 1,130 gr. 850 Bln Sea 14 08 
Candles per gal- andles per gal- 
lon, on enrich- _ on photomet- 
ment basis...... 1,639)ric basis........ 852 
Percentages of Candles per gal- 
mixture on pho- lon on enrich- 
tometric basis. ment basis...... 1,278 
Water gas.... 28.57|Percentages of - 
Coal gas...... 71.43)mixture on pho- 
Percentage of tometric basis — 
mixture on en- fasten 4.55 
richment basis— Coal gas...... 95.45 
Water gas.... 11.57|Percentages o 
Coal gas...... 88.43\mixture on en- 
richment basis— 
le Rear 2.70 
Coal gas...... 97.30 














It may be well to explain that the distinction made between photo- 
metric and enriching values is based upon the fact that when water gas 
of given candle power or photometric value is mixed with coal gas of 
known candle power, the candle power of the mixture is in excess of 
that theoretically required by the percentage composition of the mix- 
ture. The same is true of any mixture of oil and coal gas, or of differ- 
ent qualities of coal gas. The late Mr. John Methven, of London, 
England, stated—Journal of Gas Lighting. vol. 67, p. 1164—that dur- 
ing six months’ working at Beckton, in 1895, the photometric value of 
their purified water gas gave 1,259 candles per gallon per 1,000 cubic 
feet, but the illuminating value of this gas, when mixed with a coal 
gas of known candle power, gave to the water gas a value Of 1,827 
candles per gallon per 1,000 cubic feet, or an increase of over 45 per 
cent. This gives a factor of 1.45, by which the observed candle power 
should be multiplied in order to arrive at the true illuminating value. 
Within what range of photometric values this law or deduction is ap- 
plicable has not been determined. 

It has been shown the part that carbureted water gas plays in the gas 
production of this country ; and it may be dismissed once for all as 
being the cheapest, simplest and most generally applicable mode of en- 





richment, combined with productive capacity, of which the writer lias 
any knowledge. 

Oil gas on the lines of the Peebles process has not, so far as the writer 
is aware, been tried in America; while there are doubtless numerous 
places where oil is being used in ordinary retorts. 

Of the hydrocarbon vapors the writer believes that benzol is among 
the best small scale enrichers that can be employed. Its enriching 
power, as compared with some of the paraffine distillates, is shown by 
the table. These figures (T. Stenhouse, J. G. L., vol. 66, p. 142) have 
been selected from a number of widely differing statements by different 
observers, because of the great care exercised in the experiments upon 
which they are based ; and also because they have been confirmed by 
more than one well-known gas engineer from practical working. 

Enrichment by benzol is permanent over a wide range of tempera- 
ture, as shown by the following table, compiled by Dr. Bunte, J.G.L., 
vol. 63, p. 485. 


Vapor Tension Percen' of Grammes of 
in Mm. Vapor by Benzol in 
Temperature. Mercury. Volume. i Cu. Meter. Difference. 
— 20° ©. 5.79 0.76 26.50 Gites 
— 15°C. 8.82 1.17 40.40 13.9 
— 10°C. 12 92 1.70 59.30 18.9 
— BC. 18.33 2.41 84.00 24.7 
— oC. 25.31 3.33 116.10 32.1 


It will be observed that at the freezing point benzol has a vapor ten 
sion of 25.31 mm., or | inch of mercury, and that gas will safely carry 
3.33 per cent. by volume at that temperature. While there are numer- 
ous instances where benzol is depended on entirely for large scale en- 
richment, it cannot be said to have obtained very wide recognition. 
This may arise, to some extent, from the great and perplexing fluctua 
tions in the price of benzol, which have been common in recent years. 
Since coal tar is the great commercial source of benzol, it seems not un- 
reasonable to expect that, with the ever increasing number of bye- 
product coke ovens being put in operation, and consequent excessive 
production of tar, a portion of this over-production may provide a 
steady and reliable supply of benzol at low prices. 

Of systems or means of enrichment other than those dealt with, only 
two will be mentioned—acetylene and tar ; the former because of the 
great interest attaching to it, and the latter on account of its latent pos- 
sibilities. 

Enrichment of coal gas being the subject matter of the paper, the 
writer will say at once that, in his judgment, the brilliant researches of 
Mr.W. Young and Prof. Lewes prevent any consideration being given 
to acetylene for that purpose. No attempt will be made, therefore, to 
add to or try to reconcile the widely diverging opinions and figures rel- 
ative to the cost of producing calcium carbide. 

It has been shown that,when burned alone, acetylene has a calculat- 
ed illuminating value of from 213 to 240 candles, but it does not main- 
tain a proportionate enrichment value when mixed with diluent gases. 
The following table, taken from a paper read by Prof. Lewes at a meet- 
ing of the Incorporated Institution of Gas Engineers, J. G. L., vol. 65, 
p. 1,067, shows the relative percentage of coal gas and acetylene 
required to produce a given candle power : 


phan a pm Illuminating Enrichment 
—of M 





aaa Eee | Omit. "Knee Gat etal 
99.10 0.90 13 13.9 1.00 
97.90 2.10 13 15.1 1.00 
96.00 4.00 13 17.3 1.07 
95.20 4.80 13 18.4 1.12 
91.00 9.00 13 23.5 1.16 
89.50 10.50 13 25.3 1.17 
85.00 15.00 13 83.0 1.88 
83.25 16.75 13 36.1 1.36 
66.90 33.10 13 60.5 1.43 
55.50 44.50 13 76.7 1.43 
16.70 83.30 13 175.2 1.94 
00.00 100.00 13 240.0 2.40 


Prof. Lewes has demonstrated very clearly that acetylene being an 
endothermic body, its great luminosity is due to thermo chemical reac- 
tions taking place in the flame, with the sudden liberation of the energy 
rendered latent in its formation and the instantaneous heating, to a 
high degree of temperature, of the carbon liberated in the decomposi- 
tion of the molecule. It has been shown further that the luminosity is 
independent of the percentage of acetylene in the gas, but dependent 
on the amount found at the commencement of luminosity in the flame. 
It is readily apparent now why there should be a decrease in the pro- 
portionate value of enrichment with an increase of dilution, as shown 
by the table, Indeed, Prof. Lewes has shown that, in order to decom- 
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pose the acetylene molecule with evolution of light, for every 10 per 
eent. of dilution the flame temperature must be raised 100° C. 

No percentage of acetylene added to uncarbureted water gas will pro 
duce a luminous flame; and, since over 71 per cent. of all the gas pro- 
duced in this country is water gas, it appears to the writer that acety- 
lene has a limited and lessening field, so far as central station lighting 
is concerned. 

But a few years ago the only experiments that had been made in the 
carbonization of tar—and those somewhat discredited—were with the 
Dinsmore process, at Widnes, England. Since then several successful 
attempts have been made to utilize tar for the production and enrich- 
ment of gas. 

Mr. C. Stafford Ellery, in a paper read before the Incorporated Gas 
Institute—J. G. L., vol 64, p. 25—states that 16,000 cubic feet of candle 
power gas can be obtained per ton of average tar carbonized. Mr. 
Isaac Carr—than whom no one has had greater experience in this line 
—in discussing this paper says that tar from ordinary Durham and 
Northumberland coal can be made to give a much higher illuminating 
value than 15 candles. All the enrichment necessary to supply an 
18-candle power gas in Widnes is obtained from tar. Mr. Bell— 
J. G. L., vol. 62, p..264—gives 15,000 cubic feet of 25.2 candle power gas 
vielded by tar from Scotch coal by the Peebles process. In 1894 Mr. 
Young secured a patent for a form of apparatus one of the special 
merits of which is its ability to produce illuminating gas from crude 
coal tar. 

It would be impossible to close a paper on the enrichment of coal gas 
without referring to the question whether or not enrichment of coal gas 
is necessary or desirable ; and if necessary or desirable what the degree 
of enrichment should be in any particular or general set of conditions. 
In any consideration of this aspect of the question it is important to 
keep in mind that a very large proportion of the gas sold to-day is used 
for purposes other than lighting, for which uses the calorific, rather 
than the photometric, value of the gas is the criterion of its usefulness ; 
and that an increasing amount of that used for lighting is consumed by 
appliances in which the illuminating value of the gas, as understood 
by the photometer, is of small moment. Again, if enrichment is 
deemed necessary, will not its value tothe consumer be measured by its 
permanence? If a given candle power, the result of enrichment, ob- 
tained at the gas works or other testing station, is not maintained 
throughout the entire area of supply, wherein lies the special necessity 
or value of such enrichment? To put it another way. If we purchase 
a yard of broadcloth do we not expect and demand that it shall meet 
thé requirements of a standard yard, wherever measured ? 

Another point of vital importance is the great difference between the 


conditions governing the burner by which the illuminating value of 


the gas is usually determined and those by which it is very largely con- 
sumed. The following table will illustrate this point : 


Candle Units of the 16 candle 

Burner. Gas Consumed. 

III So ao nos oo cin ne dicne cudie 10.00 per cubic foot. 
Standard Argand .............0.e 3.20 ce ” 
Ordinary Argand..............-.+ ame: = 
Flat flame........ NG. 7... icchonses 2.44 - a 
95 We. ... ccs 2.15 my “ 
si No, 8... .5 ceseames 1.87 res ” 
was be ee 1.74 = rr 
. Ne 8... castro 1.63 Ss 29 
é SE SS 1.22 ” ™ 
= Ne 1... dceataes 0.85 es ba 
+ Gs ©. . .ccuswetas 0.59 - eg 


Assuming a proportionate loss with an enriched gas, it hardly seems 
as if the consumer would be greatly appreciative of, or benefited by, 
enrichment. 

This, however, is only one source of trouble. The candle power, as 
determined by the photometer, is a varying quantity with a given gas, 
according to the burner used. However exact the science of photom- 
etery may be in the abstract, in the concrete and under general condi- 
tions it is not reliable, unless we can evolve a fixed and unalterable 
code of conditions governing its application. As it is one set of experi- 
menters declare that ‘‘common gas”—a somewhat elastic phrase by 
the way—should be tested by the standard Argand burner under stand- 
ard conditions, and that rich gases, of 20 candles or over, must be 
tested by a flat flame burner, ‘‘ best suited for the particular quality of 
gas being tested.” Another set of authorities insist with equal force 
that all determinations of candle power, whatever the quality of the 
gas, should be made by the standard Argand. Then, again, shall we 
burn the gas at the prescribed rate of 5 cubic feet per hour, or a 
greater or less rate, according to the assumed quality of the gas and the 
prejudice of the operator. 

Prof. Lewes—J. G. L., vol. 65, p. 1,068—defines illuminating value 
thus: ‘‘ A considerable amount of vagueness exists as to what is meant 
by the illuminating value of a gas; and the only assumption which 
can be arrived at is that it is the highest illuminating effect which can 
be produced from the gas without the aid of regeneration or artificial 
air supply other than that created by the flameitself. The proper com- 
bustion of any hydrocarbon gas, however rich, can be effected by sup- 
plying the flame with exactly the amount of air necessary to prevent 
smoking ; and it is under these conditions that the highest illuminating 
effect possible with the particular burner is obtained.” 

The writer is not quite certain whether in his own case this explana- 
tion has increased or diminished the previously existing ‘‘ amount of 
vagueness.” Would it be correct to say that the gas yielding valuecf a 
ton of coal is measured by the amount obtained when the coal is car- 
| bonized without the application of regenerative appliances ? 





The Deadly Parallel. 











































A. C. Humpureys. 
J. G. L., vol. 66, p. 1087. 


As a matter of commer- 
cial fairness it would seem 
as if the comparison should 
be made with the gases 
burned in each case in a 
way which the consumers 
could easily, simply, and 
economically employ, and 
would, under those condi- 
tions, give each gas so 
burned the greatest possi- 
bleefficiency. This would 
seem to _ to the gene- 
ral use, for testing, of high 
grade, though cheap, flat- 
flame burners. 





Gas PHOTOMETRY. 
J. G. L., Vol. 68, p. 117. 


Then as regards that 
highly important piece of 


apparatus, the gas burner; | 
there is now no need to ar- | 
ue for the Argand pattern | 


or photometrical use. It 
is employed without ex- 
ception for ordinary coal 
as. What is now needed 
is to systematize the Ar- 
gand pattern, as adapted 
to the different grades of 
gas supplied in various 
parts of the country, so 
that there shall bea burner 
of this kind available for 
every district which will 
burn the local gas at the 
full statutory rate of 5 
cubic feet per hour with- 
out giving the operator 
any trouble. 

Thus in at least one re- 
spect would order super- 
sede chaos in gas photom- 
etry. 








Pror. LEWES. 
J. G. L., Vol. 68, p. 1070. 


While admitting the use- 
fulness of photometric ob- 
servations on the horizon- 
tal plane, as giving a basis 
for legislative enactments 
as to the equality of an il- 
luminating gas supplied to 
a town, I think the time 
has now arrived for a more 
general recognition of the 
fact that the values so ob- 
tained are useless for giv- 
ing any indication of the 
light which a consumer 
may expect to develop 
from it. The so called 16- 
candle coal gas supplied to 
London is made to yield 
on the horizontal plane 
anything from 8 to 80 can- 
dles of illumination, ac- 
cording to the burner used 
for its consumption. 





T. NEWBIGGING. 
J. G. L., Vol. 63, p. 1,221. 


The fact is that, for all, 
or most, qualities of coal 
gas, there is but little vari- 
ation in illuminating effect 
in using the flat flame 
burner. The physical con- 
ditions under which the 
flat flame burner is some- 
times used, rather than the 
chewical conditions of the 
gas, will generally account 
for any lack there may be 
of illuminating effect. But 
I know from experience 
that it is a fallacy to say 
thatthe flame burner gives 
under test a higher value 
than the Argand with 20- 
candle gas and upwards. 








Cuas. Hunt. 
J. G. L., Vol. 70, p. 687. 


Had my _ experiments 
been made by irrational 
method (not infrequently 
pursued) of adhering to the 
5 cubic feet rate of con- 
sumption, my _ results 
would have varied from 
the figures given up to a 
value of about four times 
as much—depending upon 
the quality of the unen- 
riched gas and the extent 
of the enrichment. The 
standard Argand burner, 
as I have many times point- 
ed out, greatly depreciates 
the quality of a poor gas 
when it is consumed at the 
five cubic feet rate; and 
consequently the poorer 
the unenriched gas so test- 
ed, the greaterthe apparent 
value of the enriched. In- 
deed it is as easy to show 
that an enricher 
no enriching value at all, 
as it is to show that it 
possesses many? times its 
true value, if. unsuitable 
burners be selected for test- 
ing either the unenriched 
or the enriched gas. 
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“In ‘conclusion, it will be endeavored to show, by means of the 
“*deadly parallel” that the questions of enrichment, the relative value 
of enrichers, and the value of enrichment to the consumer, so far as 
these are determined by existing photometric methods, are in a some- 
what chaotic condition. (See ‘deadly parallel” on preceding page.) 

Discussion. 

The President—Mr. W. W. Goodwin, of Philadelphia, has prepared 
a written contribution to the discussion on this very interesting paper 
by Mr. Harper. I will ask Capt. White to read the contribution of Mr. 
Goodwin, after which the discussion can be proceeded with in regular 
manner. 

Captain White read as follows : : 

Mr. President and Members of the Western Gas Association—At your 
annual meeting held at Chattanooga two years ago, it was my privilege 
to present and read to you a paper setting forth the results of a number 
of tests that I had made to determine the enriching qualities of acety- 
lene (produced from carbide of calcium) when used for the purpose of 
increasing the candle power of gas. 

A short time ago your Secretary, Mr. Dunbar, wrote me, stating that 
Mr. Harper was to read a paper on the enrichment of coal gas, and 
requested me, if possible, to be present at this meeting and take part in 
the discussion, in the direction of my tests, as to the enriching qualities 
of acetylene for that purpose. I replied that, owing to my unfortunate 
physical condition, I would not like to trust myself in an offhand dis- 
cussion, but if he thought it would be agreeable to the Association I 
would prepare and exhibit a graphic diagram accompanied with a short 
paper setting forth and explaining the results of my tests. Receiving a 
reply that this would be agreeable, I have the pleasure of exhibiting to 
you a diagram, which I compiled, after-having made at least 1,000 
tests, in order to try to determine what per cent. of acetylene would 
give the best results with a gas of from 14 to 16 candle power. After 
many experiments I finally selected mixtures which contained 4, 6, 8 
and 10 per cent. of their volume of acetylene ; the candle power was 
taken each and every time, and each mixture was divided into 10 ob- 
servations for candle power, the average of these tests being used to 
construct the diagram. The specific gravity of the gas was also taken, 
before and after enriching. 

For the purpose of making these tests, I improvised a photometer 
room, in which I placed a 60-inch bar photometer, using for the deter- 
mination two standard sperm candles, each consuming at the rate of 
120 grains per hour. The burners used were Peeble’s flat-flame, gov- 
ernor pattern, adjusted to consume 5 feet per hour, under }-inch pres- 
sure, and a Sugg’s D Argand, consuming 5 feet, with a 7-inch chimney 
and 3-inch flame. 

For the purpose of making these tests, I also designed and constructed 
a generator made of steel pipe, 12 inches in diameter, and about 3 feet 
high. Within this pipe I placed another pipe, 8 inches in diameter, of 
sufficient length to protrude through the top. The outside tube was 
capped at the bottom, also at the top ; the inside tube was also capped 
at bottom, in which two valves were placed (kept closed by springs); 
one valve was connected by a rod placed between the outsideand inner 
tube and projected through the top cap, so it could be operated by a 
special arrangement to admit the necessary water through this valve 
into the inside tube, the annular space between the tubes being filled 
previously with water by a connection to the water pipe. On the out- 
side was fitted a glass tube similar in arrangement to that of a water 
line gauge of a station meter. Other appliances were connected to the 
generator, such as a governor to shut off the water when the pressure 
reached a certain point. A cap was fitted to a lead joint seat, a cotter 
bar and screw being arranged to secure the cap or lid in place, exactly 
in principle to the mode for securing retort lids to mouthpieces. The 
second valve in the bottom of the inside pipe was adjusted to open out- 
wards when the pressure reached a point I had adjusted it to, the object 
being to force the water back into the outside tube. At the same time 
the governor attached to the rod used to admit the water operated upon 
a sleeve, whereby the pressure was removed from the inlet water valve, 
and which would close by the action of a spring, thus shutting off the 
inflow of water, and, as stated, the pressure generated in the inner tube 
would drive the water away from the carbide. By this and other 
appliances I had complete control of the generator and was enabled to 
see or tell exactly what was taking place within the same, and thereby 
prevent.accidents. I designed a special form of cartridge, made of tin, 
arranged:so that-the water must enter through a central hole in the bot- 
tom. These cartridges held from 5 to 10 pounds of carbide of calcium. 

_ After placing the cartridge in the generator, it was sealed up by 
placing the cap over the top, which was secured in place by the cotter 
bar, as already stated. Then, by turning a wheel on top of the rod al- 





ready referred to, the valve would be forced open, admitting water 
from the bottom of the generator, which, rising within the center tube 
and reaching the bottom of the carbide cartridge, gas would be instantly 
generated, and by the governor arrangement the flow of the water was 
shut off when a steam spring gauge recorded the proper pressure within 
the generator, which, while designed to withstand over 200 pounds with 
safety, was not allowed to exceed 10 to 15 pounds. This generator was 
connected to two 5 foot gasholders or provers, laid off so I could 
measure 5 feet or +5 of 1 foot. I erected two rows of }-inch pipe, each 
fitted with one dozen burner cocks surmounted with 5-foot burners, 
making two dozen in all. This row was connected to the gas main of 
the room, as well as to the provers, in such manner that any part 
could be shut off, by-passed, or gas sent to the photometer. 

The mode of procedure in making a test was as follows: Five pounds 
of carbide was weighed and placed in the cartridge ; this was then 
placed in the generator and the water valve referred to was then opened. 
The moment the water reached the carbide through the hole in the bot- 
tom of the cartridge, acetylene gas was generated, which was shown 
by the rise of the mercury in a siphon gauge, capable of indicating 
about § pounds. The governor was adjusted to shut off the water when 
the pressure reached 5 pounds. Frequently the moisture in the cart- 
ridge would continue to generate gas until the pressure indicated 10 
pounds, and the gas so made was held in the generator until desired to 
be used. 

The city gas would then be admitted into the holder in such quantity 
that, when the acetylene was introduced into the holder, the mixture 
would equal either 4, 6, 8 or 10 per cent. of acetylene, of the volume. 
To show the effect of the mixturé of acetylene upon the gas, the city 
gas would then be turned into the two rows of burners and lighted ; 
after they had burned several minutes, by an arrangement of cocks the 
city gas could be turned off and the mixture from the holder made to 
follow instantly and without extinguishing the burners. <A few sec- 
onds thereafter the remaining city gas in the pipes would be pushed 
along and consumed, followed by the mixture, and the same reaching 
the burners would instantly show itself by the increase of the light, 
and each burner would follow after the other like a wave; then the 
operation would be reversed, by shutting off the mixture, and city 
gas turned on, and would follow the remaining mixture, and the city 
gas, reaching the burner, would lower the light of each burner, as they 
had been increased, when the mixture had reached the burner. The 
effect has to be seen to be fully realized. Then the photometrical power 
of the city gas would be determined by 10 observations followed by the 
mixtures. It is to the average of these photometrical tests I will now 
call your attention. The diagram shows the average of 140 photometri- 
cal tests of unmixed or city gas, the lowest 10 observations showing 
14.21-candle power, and the highest, 18.03-candle power, the average 
of the 140 observations being 16.18-candle power, as is indicated on the 
diagram at this point. Then follow the photometrical test of 130 four 
per cent. mixtures, which gave a minimum of 19.70-candle power and 
a maximum of 26.45-candle power, and an average of the 130 observa- 
tions of 23.28 candle power, as indicated in the diagram. The minimum 
of 130 six per cent. mixtures gave 17.56-candle power and a maximum 
of 28.75-candle power, and an average of the 130 observations of 27.56- 
candle power. 

The minimum of 140 eight per cent. mixtures gave 21.46 candle 
power, anda maximum of 36.86 candle power, and an average of the 
140 observations of 28.84 candle power. The minimum of 100 ten per 
cent. mixtures gave 24.10 candle power, and a maximum of 37.50 candle 
power, and an average of the 100 observations of 31.59 candle power. 

The small spots on the diagram at the end of the lines indicate the 
average of ten tests made at the time of record; therefore, by taking 
the average of all the tests made we find the same to equal the average 
candle power, and its location on the diagram, which you see isdivided 
into equal squares, which are also subdivided into tenths, each vertical 
division representing one-tenth of a candle and the horizontal division 
one-hundredth. We are, therefore, enabled to plot out and present to 
you a graphic view of the effect of the addition of the several per cents 
of acetylene tothe gas. At the end of the line will also be found the 
specific gravity of the gas before and after the mixture was made. 

In a recapitulation of these tests and mixtures we have the following 
as the increase of candle power and their per cents. Taking the city 
averages of 16.18 candle power as the unit, we have : 


Mixtures City Gas and Increase in Per Cent.In- Difference between 
r Increase by Candle crease in Can- 4, 6, 8 and 10 per 
cent. 8 46. OS “= rica Cent, Mixtures, 
4 4 ‘ = " waits 
6 27.56 11.38 = 70.30 25.40 
8 28. 12.66 = 78.20 33.30 
10 81.5 15.41 = . 95.20 50.30 
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Having demonstrated by these tests the enriching qualities of acety- 
lene produced from carbide of calcium, I will say in conclusion that I 
have had an opportunity to examine the drawings of an apparatus and 
description of a system, designed by Prof. Vivian B. Lewes, of London, 
whereby a low grade of gas can be enriched by the use of carbide of 
calcium. 

It seems to me that this raises the subject to a commercial one, viz., 
at what price can carbide of calcium be produced or purchased to enable 
its use in this way? That question Iam unable to answer, my contri 
bution being intended to treat only with the matter of quantities neces- 
sary to be used for the purposes under consideration and not a matter 
of cost. 

I trust I have been able, by this contribution, to add some informa- 
tion to the subject of enrichment of gas in this, until recently, unknown 
direction. I thank you for your kind attention. 

The President—I think Mr. Miller has something to say on this sub- 
ject. 

Mr. A. S. Miller—I was requested to prepare some remarks on this 
paper, but on reading it over I must confess I cound not understand 
what the author intended to prove. He has made a great many state- 
ments, but apparently no conclusion has been reached, and no data 
have been furnished from which to draw a conclusion. The first state- 
ment upon which I would like some information is made on page 9, 
and refers to the enriching power of water gas. My experience is that 
the enriching power of 23 to 25.candle power water gas is not any 
greater than the water gas itself ; but the candle power of the mixture 
of coal gas and water gas, provided the water gas is not over 30 candle 
power, figures out the average of the coal gas and water gas. Per- 
haps that is not very clear. What I mean to say is that the resulting 
candle power is the mean candle power of the coal gas and the water 
gas, provided the candle power of the water gas is not over 30 candles. 
I would like to know whether Mr. Harper made those experiments, and 
whether he is sure of the results. There is another statement, on page 
12, to which I wish to refer. Mr. Harper says that ‘‘ No percentage of 
acetylene added to uncarbureted water gas will produce a luminous 
flame.”’ I do not know whether this is true, but it seems a remarkable 
statement, and I hope that Mr. Harper has good authority for making 
it. Then, on page 13, he says, ‘‘Again, if enrichment is deemed neces- 
sary, will not its value to the consumer be measured by its perman- 
ence?” I suppose that goes without saying. I do not see why we 
should think of any enrichment that does not afford an enrichment at 
the consumer’s burner. On page 14, Mr. Harper gives a table, at the 
end of which he says, ‘Assuming a proportionate loss with an enriched 
gas, it hardly seems as if the consumer would be greatly appreciative 
of or benefited by an enrichment.” That isa point to which I would 
like to take exception. -I think Mr. Harper knows, just as well as the 
rest of us, that a high candle power gas {a water gas, which is the prin- 
cipal gas in this country) will give a higher candle power per foot if 
burned in fiat flame burners than it will if burned in Argand burners. 
Therefore, the whole assumption is entirely unfair and against the high 
grade gas. In addition to that there will be no such loss with the high 
grade gas. Taking No. 6 as thestandard in the figures quoted, No.5 would 
be only 87 percent. of No. 6;No. 4, 81 per cent.; No. 3, 76 per cent.; No. 2, 
57 percent. Fortunately I happen to have at hand some tests of burn- 
ers that I have made. I used a No. 6 burner, and that gave out 29 
candles. Comparing No. 5 with it, I gat 99.4 per cent.; with No. 4, 
93.6 per cent.; No. 3, 83.7 per cent.; with No. 2, 71.2 percent. That 
seems to me to be a very powerful argument, right at the start, in favor 
of enrichment. There is no such loss of candle power in enriched gas 
as there is in unenriched. The efficiency of a smal] burner is very 
much higher with a high candle power gas than it is with a low candle 
power gas. On the same page he says: ‘‘ Another set of authorities in- 
sist with equal force that all determinations of candle pewer, whatever 
the quality of the gas, should be made by the standard Argand.” To 
that statement I say that those are not authorities in the United States. 
The tendency of the paper seems to reflect upon the action of the pho- 
tometer as an instrument. None of us claims that the photometer is 
perfect, and all of us know there must be certain conditions under 
which it works. The standard of length in the United States is a bar 
of metal ; and it is known that only at one temperature is that bar at 
the proper length. All of our measures of quantity and of weight, as 
well as all our measures of length, depend upon that standard, which 
is itself variable, except under certain conditions. We cannot expect 
our photometer to be any better or more reliable than that specifica- 
tion. I do not pretend to say for an instant that it is as good, but I do 
say that, where a dozen honest men, who have reasonable skill in 
handling the photometer, and who honestly intend to find out what | 





the illuminating power of a given gas is, make the test, they will not 
vary over 1 per cent. from the mean. I think it is a pity to 'et a paper 
like this go out before the world—which is always ready to criticise yas 
people and their methods—and let them feel that we do not have con fi- 
dence in our methods. I, for one, wish to state I have absolute confi- 
dence in the photometer. 

Mr. Jenkins—While what I would say has no connection with the 
paper by Mr. Harper, it has a bearing on the matter submitted by Mr. 
Goodwin, in that my story is related to a use of acetylene gas. Some 
two months ago the agent of one of the acetylene gas companies in- 
duced the trustees of one of the churches in Buffalo to put in a ma- 
chine. It did not give much satisfaction. In fact they had trouble 
with it all the time, and within less than one month the machine was 
taken out of the church, despite the slick talk of the promoter, who 
promised each day that the lighting service would improve constantly 
as the people in charge became better acquainted with the method of 
working the machine. The cost was considerably more than that of the 
coal gas previously used for illuminating the church, and the burners 
were continually being choked up. In fact, almost every evening 
when the church was lighted at least a dozen of the burners were 
found choked up. I had agreed to supply the church with gas at any 
time upon two or three hours’ notice. At noontime one Saturday they 
asked us to prepare to light the church that evening, and I sent our men 
with a meter, which was connected up at once, but we found we could 
not give them gas to practically light the church. It took three days’ 
hard work to get our coal gas through the pipes in that church, and I 
have here some of the deposit which we removed from them. This (in- 
dicating) is the material that came out of the pipes, which you will no- 
tice is not unlike lime in appearance. In some places the pipes were 
choked up almost entirely. The lime was hard. How it got there after 
being put into the gas I cannot tell you. I thought this might be inter- 
esting to some of those who talk of using carbide of calcium as an en- 
ricker. I think if you look at this you will find something enabling 
you, when you go home, to convince your consumers inclined to try 
acetylene gas for illumination that it would be about as well for them 
to stick to ordinary commercial gas. 

Mr. D. McDonald—Does Mr. Harper really intend the statement 
that ‘‘ No percentage of acetylene added to uncarbureted water gas will 
produce a luminous flame?” If that is true then it follows that a very 
small percentage of uncarbureted water gas added to acetylene will 
render the flame non-luminous or blue. Such a thing would be most 
remarkable ; but for my part I do not believe it. 

Mr. Doty—The statement referred to by Mr. McDonald I confess also 
startled me, and I also intended toask Mr. Harper the question raised 
by Mr. Miller. In conversation with Mr. Harper, and after carefully 
re-reading the paper, I find the answer has already been suggested in 
the paper itself; for, by referring to paragraph on page 12 of the paper, 
it is said that, ‘‘ Prof. Lewes has demonstrated very clearly that acety- 
lene being an endothermic body, its great luminosity is due to thermo- 
chemical reactions taking place in the flame ;”’ or that the flame tem- 
perature of uncarbureted water gas was not sufficiently high to decom- 
pose acetylene, and raise the particles of hydrocarbons in acetylene to 
incandescence. 

Mr. Miller—Uncarbureted water gas has a very much higher flame 
temperature than coal gas. 

Dr. Moss—Mr. Harper starts out with a statement that I do not quite 
approve. He says, ‘‘ It will probably be conceded that, so far as this 
country is concerned, production rather than enrichment is the aim of 
the great majority of the installations, enrichment being incidental.” I 
think if that were the case water gas might be made very much 
cheaper than it js now. That idea seems to me to run throughout the 
whole of Mr. Harper’s paper—that illuminating power does not matter 
so much—that if you can get the quantity it does not matter about the 
illuminating power. On page 5 he says, ‘‘A natural question sug- 
gests itself here. Why, with such slight difference in the constitutions 
of some of the molecules, should there be such enormous differences in 
their illumjnating values?” He goes on then to tell us what Mr. 
Young and Prof, Lewes (who are of course authorities) say on the sub- 
ject ; but I think it is easy enough understood why there should be 
such a great difference. In the complete combustion of CH, we get a 
considerable amount of watery vapor which reduces the temperature of 
the flame, and consequently does not give us very much illuminating 
power. Again, taking ethylene; instead of getting anywhere near so 
much water vapor from its combustion we get considerable more car- 
bonic acid, and that extra atom of carbon has far greater ratio power in 
that particular place with C,H, (and with a smaller amount of watery 
vapor formed) than it has in the form of CH,, or methane. Again, on 
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page 9 he says, ‘* But the illuminating value of this gas when mixed 
with a coal gas of known candle power gave to the water gas a value of 
1,827 candles per gallon per 1,000 cubic feet, or an increase of over 45 
per cent, This gives a factor of 1.45, by which the observed candle 
power should be multiplied in order to arrive at the true illuminating 
value.” That factor will not work out in any other case. That is to 
say, they change continually, and one cannot work with any factor 
and call it a correct one, because if you work on different amounts, 
however slight they may vary, the factor will vary to a much greater 
extent than in the amounts in the two gases. Another point is one 
which Mr. Miller well brought out with respect to the calculation of 
the illuminating power by the photometer. If a standard is laid down 
ata certain temperature and a certain rate, and every precaution is 
taken, I believe that with competent operators, if a dozen people were 
to make the same tests, they would not vary a half per cent. On page 
12 Mr. Harper says, ‘* Prof. Lewes has demonstrated very clearly that 
acetylene being an endothermic body, its great luminosity is due to 
thermo-chemical reactions.” Of course it is an endothermic body toa 
considerable extent, but if we have carbon particles present we must 
get some illuminating effect from the carbon particles, else what is the 
use of having any carbon at all? Why not use the Welsbach burners 
and have no hydrocarbon whatever? We must get some illuminating 
effect from the carbon He rather means here, in my opinion, that the 
endothermic effect of the acetylene is due to the great intensity with 
which it unites with oxygen, and consequently calls it an endothermic 
body. With regard to the ‘‘ Deadly Parallel,” and respecting what 
Mr. A. C. Humphreys said, I may say that the test of any gas natur- 
ally turns on its highest efficiency ; and it does not matter, so far as I 
can see, whether a consumer is so careless that he will not listen to 
reason, or take advice from gas engineers, as to the kind of burner best 
suited for the particular gas he is using if he wastes that gas or fails to 
secure its highest illuminating effect or power, call it what you will, so 
that the gas consumed is not equal in its iiluminating effect to that 
which is given out by the gas engineer, why that is the consumer’s 
own fault, 

Mr. A. C. Humphreys—I would like to say a word on this topic, al- 
though I have not prepared myself for doing so. I was not fortunate 
enough either to hear the paper read, and had not read it carefully 
before coming into the room, as I was detained by other business. I 
would like, however, having glanced over the paper and got an idea of 
its general tenor, to raise a voice of protest against the apparent idea 
which ruus through it, that the photometer cannot be relied upon for 
any really thorough work. I believe that the photometer, if intelligently 
used, and used as Mr. Harper is eminently qualified to use it, can give 
us eminent satisfaction. I do not, for instance, find these variations 
between candle power and enriching effect, as I find quoted in this 
paper. My attention was calied to this by one of the other gentlemen 
who preceded me in the discussion. At the top of page 10 reference is 
made to the effect of enriching with water gas, and where the increase 
over the theoretical effect of the observed candle power was found to be 
over45 percent. I believeif you usea very high candle power water gas 
you can, as in the case of very rich oil gases, get an enriching effect 
which is superior to its observed effect on the photometer. I explain 
that simply by our inability so far to completely adjust our burners for 
testing on the same basis. That of course seems to argue right along 
Mr. Harper’s line of reasoning ; but in practice that is not a serious 
thing. For instance, if we take coal gas of 15 or 16-candle power and 
enrich it with water gas of very much higher candle power, and use 
the ordinary methods of testing, with the Argand burner for the low 
candle power gas, and with the flat flame burner for the water gas, my 
experience is that you very nearly confirm by after experiments the 
results we have looked for from calculations of the mixtures ; and that 
there is not usually a great difference, if we are careful in the first 
place to use the right burners upon the different gases. Of course we 
know there is no such thing as absolute candle power, but we can ap 
proximate very closely to correct results in our observation ; and I be- 
lieve that the photometer to-day can be made to serve the purpose for 
which it is intended quite as accurately as the other instruments which 
are used in our business and in other businesses. 

Mr. Egner—I only want to say that the doubt thrown upon the accu- 
racy of the photometer is probably largely, if not entirely, due to cer- 
tain differences in the candles used, which differences cause the candles 
not to burn exactly alike. The principle of the photometer is right, the 
trouble as to results being traceable to our lack of proper standards to 
compare the gases with in that instrument. I believe, as other speakers 
have said, that if the operators are sufficiently careful they will get al- 
most identical results. 





Mr. Forstall—As pertinent to what Mr. Eyner has said, I think the 
trouble with the photometer to-day, as a measurer of candle power, is 
due not so much to the candle used as to the impatience of the operator 
in not waiting until the candle burns rightly ; in being in too much of 
a hurry to take his tests, and not waiting to take them until the candles 
are in a proper condition. 

Mr. Egner—Those who have read up on the subject and who have 
had experience in the use of the photometer say that a good deal of the 
difficulty is due to the lack of getting the wick just right ; it is twisted 
a little too much sometimes. 

Mr. A. C. Humphreys—I do not want to have it understood that I 
felt that the photometer could be made absolutely accurate along the 
lines which have been referred to, or which Mr. Harper has been refer- 
ing to, simply by substituting an absolutely accurate light standard. 
Of course that would not touch the point spoken of by myself and re- 
ferred to by Mr. Harper. Even if we had an absolutely cerrect stand- 
ard it would not reach that point at all. It is a question of the treat- 
ment of the gas which is going to be compared with the standard. I 
believe with Mr. Forstall that the inaccuracy introduced by the candle 
is not such a serious factor of error after all ; that even with moderate 
care in experienced hands that trouble can be reduced to a very low 
point ; but there are very serious things about that to be considered. A 
study of your results has to be made with many other points in mind, 
and especially this point—viz., the treatment of the gas as to character 
of flame and the changes in treatment due to changes in character of 
the gas. 

Mr. Egner—I have made a great many tests myself and found as much 
as four candles difference of candle powerin candles burning 120 grains 
per hour. I think the candles used are the greastest factor of inaccu- 
racy introduced in our tests. 

Mr. Thompson—We seem to be threshing over old ground here. If 
candles are the only difficulty why not use the slit, and standardize the 
slit by the candle, measuring the height of the flame, instead of taking 
the consumption by weight? Dr. Kruse, Dr. Bunte and others have 
been quoted in Palaz’s ‘‘ Treatise on Industrial Photometry,” and have 
stated very clearly the differences between the various forms and con- 
stituents of candles and their consequent rates of burning ; and it is 
pretty well demonstrated that with paraffine candles a height of flame 
of 46 millimeters (or 14% inches) will give a consumption of 120 
grains of sperm per hour, and will give a more uniform emission 
of light than the average candle burned at that rate by weight. 

Mr. Harper—I would like to say in reply to the-suggestion that the 
determinations of the paper are inconclusive, that I admit that, and for 
the reason which I have clearly stated I have tried to show how incon- 
clusive it must necessarily be by the present day photometric methods ; 
and I think I have succeeded so far at least. So far as burners are 
concerned, in the table that Mr. Miller will find on page 14 he will see 
certain tests which have been made with burners. Mr. Miller has 
made similar tests. He has aright to stand by those tests, and so has 
any other man. I have made quite a number of tests of the same kind, 
and I am inclined to stand by them. This table has no reference 
whatever to actual loss with high candle power water gas. In fact the 
question of water gas, so far as this country is concerned, has been 
previously disposed of in the paper where I say that over 71 per cent. 
of all the gas made and sold in this country is water gas. The table, 
and the other statements made, practically refer to coal gas only. So 
far as the photometer is concerned, I may say there seems to be a 
prevalent idea that I am attacking the photometer. I only say, as Mr. 
Humphreys and Dr. Moss have already said, that with reasonable care 
it can be made to give accurate readings. We all admit that. What I 
am trying to show is the difference in methods, and I think this 
‘*deadly parallel” shows there is a very distinct difference in 
methods. I refer especially to this statement by Mr. Hunt. Previous 
to reading it, however, I will say it is quite true, as Mr. Miller said, 
that these are not American authorities does not argue that the men are 
unknown. In the closing part of Mr. Hunt’s remarks he says, ‘‘ In- 
deed, it is as easy to show that an enricher possesses no enriching value 
at all as it is to show that it possesses many times its true value, if un- 
suitable burners be selected for testing either the unenriched or the 
enriched gas.” That is the bone of my contention. We use no abso- 
lutely uniform method of testing, and that is all I try to contend for 
throughout the paper. I make no attack on the photometer as a 
scientific instrument. What I tried to aim at in this discussion—and I 
have secured what I had aimed at by the discussion—is the importance 
of getting down to some uniform method of using the photometer ; for 
is it not reasonable to assume that, if one man uses a flat flame burner 
for a certain quality of gas, and another man uses the Argand burner 
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for a certain other quality of gas, that each will get different results. 
Mr. Miller, in referring to the heating value of uncarbureted water gas, 
made the statement that the flame temperature of uncarbureted water 
gas was very much higher than that of coal gas. That is ad- 
mitted; but I do not think Mr. Miller will venture to say that 
the flame temperature of uncarbureted water gas is equal to that 
of decomposing acetylene, and that is just where the kernel of 
the question lies. I believe Mr. McDonald’s question was answered 
by Mr. Doty; but I may say that the flame temperature is de- 
veloped from the decomposing acetylene itself. Speaking from mem 

ory I think I may say that Prof. Lewes has demonstrated that even in 
a straight acetylene gas flame there is only about 14 per cent. of acety- 
lene at the commencement of luminosity, and that the remaining per- 
centage of acetylene has been used in getting up that flame temperature 
necessary for the decomposition of the remaining 14 per cent. In an- 
swer to Dr. Moss, as to the general tenor of the paper being inclined to 
establish the fact that water gas was used in this country for produc- 
tion alone, I may say that I have not made the statement that it is used 
for production alone, but I think those of us who are acquainted gener- 
ally with the daily affairs of the gas companies of this country will ad 

mit thatthat as a rule has been the fundamental idea, rather than the 
question of enrichment. It was with such idea in my mind that I have 
frequently referred to water gas in the way that I have, because it is 
really a method of production and enrichment combined. I think in 
the way it is used in this country the results stated by me are justified. 

Mr. A. C. Humphreys—The statement is made by Mr. Harper, at the 
bottom of page 12, that ‘‘ No percentage of acetylene added to uncarbu 
reted water gas will produce a luminous flame.” Does Mr. Harper 
mean by that to say that if acetylene is mixed with water gas you can- 
not get any percentages or any proportion which will give a luminous 
flame ? 

Mr. Harper—That refers to uncarbureted water gas, or straight water 
gas pure and simple. 

Mr. A. C. Humphreys—Would not 99 per cent. of acetylene and 1 
per cent. of water gas produce a luminous flame ? 

Mr. Harper—It would be faintly so. 

Mr. A. C. Humphreys—I think you will find that under 14 per cent. 
you commence to get your luminous flame. 

Mr. Harper—With regard to these illuminating values, I forgot to 
mention to Mr. Miller that the statement made there is based on the 
statement of Prof. Lewes himself ; and this entire table with regard to 
the admixture of acetylene and coal gas is quoted from the paper of 
Prof. Lewes. I am perfectly willing to leave Mr. Miller and Mr. Lewes 
to fight it out. 

Dr. Moss—It occurs to me that, by the combustion of the acetylene 
and the uncarbureted water gas, composed as it is chiefly of carbonic 
oxide and free hydrogen, we get a direct conversion into carbonic acid 
and water, and so there must be a very high, intense thermal energy 
there, and as they combine very rapidly, possibly that may account for 
Mr. Harper’s statement. That flame must be very thin on account of 
the hydrocarbon being present in very small amounts. I do not say 
that it is so, but it occurs to me that it may be so. 

On motion of Mr. Jenkins a vote of thanks was given to Mr. Harper 
for his paper. 

The President then introduced Mr. OC. W. Blodget, of Brooklyn, 
N. Y., who read the following paper on 


THE USE OF GAS FOR PURPOSES OTHER THAN LIGHTING. 


From 1726 when Dr. Hales, who first obtained gas from coal, amused 
his friends by filling a bladder with it, puncturing a small hole therein 
and lighting the issuing gas, to the time of Murdock, who conceived 
and carried into successful operation the idea of the general manufac- 
ture and application of gas as a substitute for lamps and candles, down 
to the present, light has been regarded as the principal sphere of gas ; 
and the primary object of every gas company, with a few notable ex- 
ceptions, has been the manufactureand sale of gas for illumination 
Incidentally its use for other purposes has been welcomed and fostered 
to a degree, especially during the last quarter of a century ; but the 
dominant thought has been light first, last, and all the time. , Nor is 
this to be wondered at, since it is to that feature of the business our 
prosperity, in fact existence, has depended. 

But because this has been and is the condition, should it necessarily 
continue so? Has not the time arrived when the use of gas for pur- 
poses other than lighting can be so extended by proper push and energy 
as to largely reduce or eliminate the disparity now existing between 
light, heat and power. 

From a local standpoint, regarded through personal spectacles, an 











emphatic affirmative response can be made to the above, with the added 
statement that what is possible to attain in one locality can be com- 


passed proportionately in other places. Our manufacturing frien:s 
have furnished us with gas cooking and heating stoves, gas engines 
and gas furnaces, the economy and utility of which, excepting heatin,, 
must be admitted, since they have demonstrated the fact. Each year 
the efficiency has been increased and the cost reduced, and to-day we 
have gas ranges which do 50 per cent. better work, at prices one-half 
the sum charged 10 years since, while gas engines are now sold at two- 
thirds the old cost, and do better work with a lessened consumption of 
20 per cent.; in addition to which most of us have voluntarily, or under 
compulsion, reduced the selling price of gas, all of which should and 
does enable us to largely increase our output by the the sale of these 
appliances. Has the gas man ever done anything commensurate wit) 
the manufacturer to help his own business through the medium of heat 
and power? How many of us can answer, otherwise than in the nega 
tive, the very pertinent question which a prominent advertiser asks, to 
wit: ‘‘ Have you ever actively given us any support in our efforts in 
your behalf?” 

The reason for this state of things is undoubtedly owing to the very 
satisfactory increase in consumption which has come year after year to 
most gas companies, to obtain which only normal efforts have been 
necessary, and these along the old familiar lines. To deceive one’s self 
is very easy of accomplishment, especially with figures, unless care is 
taken to analyze them, in illustration of which your attention is called 
to the following comparisons made between the years 1887 and 1897. 

The total output shows an increase of 259 per cent. for the 10 years, 
the night consumption being 213 per cent. greater in 1897 than in 1887, 
while day sales ran up 621 per cent., and represented 22 per cent. of 
the entire business done. Whereas in 1887 the use of gas for purposes 
other than lighting was limited to 11 per cent. of the whole volume. 
The monthly percentage of day growth was : 


January...... 418 per cent. Po ee ee 1,119 per cent. 
February..... 354 =“ August.... 842 ‘ 
March........ 4ig ‘“ September. 682 ‘ 
yO Sepa eneee oa. * October.... 486 ‘ 
PR Berar 78; .** November. 397 ‘ 
MM £019 2) December.. 377 ‘ 


Which shows very clearly that, while the heating stoves did excellent 
work, the results were small when contrasted with the cooking appli- 
ances. 

Comparing the day consumption of 1897 with that of the night for 
1887 by months, the followimg are derived : 


2 ESS ene 49 per cent. less. PUT sosiacss 147 per cent. greater. 
Feb.... 52 a ” PS ETOP 88 - - 
March...... 37 5 ee ee 12 oe sy 
| ee 6 + me aE 35 ‘ ee 
ON Settee 27 . greater. Nov..... ... 52 <7 .? 
SOMO ses ae 113 a jE 52 a “ta 


By which it appears that the day output of 1897 was 8.34 per cent. less 
than the volume of night business in 1887, and the total sales of 1887 
were but 18 per cent. greater than the day consumption of 1897. 

The above may appear fairly satisfactory work, and in one sense it 
is, but a probing down still further tends to take away much of the 
gratification that the figures produce at first glance ; for, on examining 
the consumption per consumer, we find that the average in 1887 was 
29,000 cubic feet, while in 1897 it is 20,000 cubic feet, a falling off of 
almost one third ; and but for the increased quantity of gas used in 
stoves the decrease would have been close to 40 per cent. 

Here is a condition that is anything but pleasant to contemplate ; to 
think that the business has been developed only by increasing the ex- 
pense of indexing, collecting, bookkeeping and stationery, to the 
extent of 50 per cent. over what it formerly cost for these items, to say 
nothing of the outlay made necessary for services, meters and connec- 
tions. Will anyone, under these circumstances, deny that it is high 
time prompt and energetic measures were taken looking to a means of 
securing a use for gas other than lighting. 

The mention of the foregoing is not alone for the reason stated, but 
to emphasize the fact that not only is it desirable and advisable to secure 
other uses for gas than lighting, but to show that such procedure is, in 
some instances a positive necessity ; for the time will come to most of 
us, as has already been the case with some, when annual reductions in 
prices charged will have to be made, which will take from our profits 8 
to 11 per cent. 

The effectiveness of gas in cooking, its readiness in use, the ease and 
certainty of graduating,the heat tothe required temperature, reliability, 
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comfort, and, last though not least, its economy, are all so well known 
to you, that anything said here under those heads would be not only 
superfluous, but presumptuous. 

What we need is to take steps to educate the consumer to the same 
extent in this direction and see to it that each one becomes in practice 
an exponent of the teachings. With us the users of gas cooking ap- 
pliances consume monthly thereby an amount of gas equal to their 
average consumption for lighting ; but up to now their operation is re- 
stricted to five months, and then, in almost all cases, two days’ con- 
sumption per week is lost, owing to the coal range being lighted for 
laundry work and washing. 

This 40 per cent. increase should be secured, and can be, by means 
of the devices put on the market recently for heating the boiler. But 
to insure success from the standpoint of economy, see to it that every 
attachment of this kind is furnished with a thermostat. With such in- 
stallation, the working days of the gas range can be made to cover the 
seven days in the week, and the term of service will be extended from 
one to two months. As a matter of fact, it ought to continue through- 
out the entire year, and their use for that period may be maintained by 
leading a flue from the heating furnace to the kitchen, and. so keeping 
the latter warm during cold weather. 

Conservative figures, based on the above, indicate clearly that the 
use of gas for cooking purposes should give us as a minimum an out- 
put equal in volume to 50 per cent. of the total business now done, 
without taking into account the gas which would be used for heating 
the boiler. 

The field afforded for the use of gas by means of the gas engine is 
seemingly neither understood nor appreciated, judging from the way it 
has been neglected and ignored by most gas men, in spite of the fact 
that it gives us the opportunity of extending and increasing our busi- 
ness enormously and along lines that will perpetuate it beyond 
question. 

Inquire into the cost of power begotten for steam for almost any 
purpose and you will find it difficult to discover a user who, by discard- 
ing his boiler and steam engine, and substituting therefor a gas en- 
gine, will not save from 10 to 50 per cent. This has been demonstrated 
time and again. The proportion of those employing steam power, 
from, say, 100 horse power down, in our section is by rough calcula- 
tion one to every 34 consumers ; but we will cut the figure in half and 
call it 1 to 68. These 68 consumers would represent an annual con- 
sumption of 1,360,000 cubic feet. The average size of gas engines sold 
locally is 15-horse power, consuming, say, 20 cubic feet per horse pow- 
er per hour. We will assume, however, that full load would be car- 
ried only two-thirds of the time, and, disregarding the gas used during 
the other third, the consumption would be 200 cubic feet per hour, 
2,00u cubic feet per day of 10 hours; and with 300 working days per 
annum, the engine uses 600,000 cubic feet, equal to the agregate con- 
sumption of 30 average customers. 

Any comment on the above would be redundant, and an estimate of 
the number of gas engines that could be sold to displace the steam en- 
gines, supported only by theoretical assumption, might subject the cal- 
culator to the charge of being an enthusiastic dreamer. Don’t lose 
sight of the fact, however, that there are many trades and industries 
that could use a gas engine with advantage, that are now dependent 
on hand power, and their use of gas would by no means be an insig- 
nificant total. : 

In every instance where a gas engine has displaced an electric motor 
the expense has been cut in two. This statement is not a figurative 
one, being made after comparing respectively the bills of the electric 
company and gas company as rendered to the customer for equal time 
and doing the same amount of work. Some time since figures were 
made (for the sake of amusement, aparently, since nothing has ever 
been done) going to show that small stations for the supply of elec- 
tricity for incandescent lights, the current being derived from a dyna- 
mo driven by a gas engine, could be established throughout the city, 
and the lights furnished for, at most, one-half the sum being charged. 
The computation was based on retail rates for gas, full allowances for 
initial cost of machinery and apurtenances, rent, supervision and 10 
per cent. for depreciation. 

The proposition was undoubtedly regarded as a chimerical project. 
Well, possibly it was ; nevertheless, such plants are now running in 
places not far removed from Brooklyn, and daily demonstrating the 
correctness of the estimates given. The range of possibilities for ex- 
tending the use of gas in this direction is certainly not small, and 
should be followed up ; especially by those who are favored with the 
competition of electric light companies. 

In this connection your attention is directed to the operation of a cor- 








poration which is endeavoring to have adopted a special system for’ pro- 
pelling street cars with storage batteries, charged with electricity gener- 
ated by a gas engine driven dynamo. Detailed information relative to 
cost, etc., is at present impossible of attainment, still it is safe to assume 
that their action is not prompted by any philanthropic consideration of 
the gas company. 

Regarding the gas furnace, there is one type on the market which is 
about as nearly faultless as will in all probability ever be devised, for 
the combustion of gas, is practically perfect, and the sensible heat from 
the resultant is utilized to the extreme limit ; and although its use in- 
volves a greater expenditure, direct, than does the coal furnace, the 
first performs properly and satisfactorily the duty designed for it. This 
is seldom, if ever, accomplished by the latter, which as a rule keeps the 
temperature of a house around 80° in moderate weather, and when the 
mercury gets well settled down toward the bulb promptiy follows suit 
and drops to somewhere between 50° and 60°, particularly in the morn- 
ing, when one’s circulation is poorest and the system least fitted ‘to with- 
stand shock or exposure. 

With a gas furnace controlled by a thermostat, any desired heat may 
be obtained and maintained every hour of the day and night through- 
out the entire winter. 

Is neither health, comfort, cleanliness nor safety worth anything? 
Can you not afford to pay something for an appliance that only requires 
the striking of a match, the turning of a button, and it does the rest ; 
that necessitates no trips to the cellar, no coal or ashes to be handled, 
no shaking of grate bars, no coal dust or fine ash silted throughout the 
house, injuring everything they touch; no discomfort or sickness 
caused by noxious coal furnace gases or improperly heated rooms, and 
no danger of fire from overheated flues? Do not the benefits secured 
fully and completely offset the increased cost of running the gas fur- 
nace ? 

There is one serious impediment to the successful development of the 
use of gas for purposes other than lighting which exists by reason of 
our own actions, in that too many of us preach what is not practiced. 

How many gas companies use their product for power purposes? 
What proportion of the executive officers, directors or stockholders have 
their meals cooked,.laundry irons, boilers or houses heated by means 
of gas? It is another case of ‘‘ do as I say, not as I do,” and it doesn’t 
pay. On the contrary, such course militates against the interests we 
are supposed to conserve and should be amended promptly. 

When this is achieved, then properly applied energy will expand our 
business to such an extent that the amount now done will seem insig- 
nificant by contrast. 

Discussion. 

The President—You have before you for discussion this‘very interest- 
ing paper by Mr. Blodget. I believe Mr. Cowdery has some facts and 
figures of interest in this connection. 

Mr. E. G. Cowdery—I agree generally with Mr. Blodget in his theo- 
ries and conclusions. The only thing that I could add to Mr. Blod- 
get’s paper would be perhaps to give you the statistics in another 
locality as compared with his, and which will probably only go to 
confirm Mr. Blodget’s conclusions ; and I may perhaps be able togive 
you a statement of some uses to which we found in practice gas may 
be put forother than illuminating purposes, more or less successfully. 
Mr. Blodget compares the day and night consumption, and by such 
expression means I presume from 6 A.M. to 6 P.M. as the day consump- 
tion, and the balance of the 24 hours as night consumption. Such 
hours apply to day and night consumption, as I will refer tothem. It 
has been impossible for me to compare the figures with those of Mr. 
Blodget, preceding the year 1890, except in a very indirect manner. 
The following increases are noted however: The output increase of 
1897 over 1887 was 150 per cent. as against Mr. Blodget’s 259 per cent. 
The output increase of 1897 over 1890 was 100 per cent. The day out- 
put increase of 1897 over 1890 was 207 per cent. Mr. Blodget gives it 
for the 10 years, for 1897 over 1887, as 621 per cent. The night output 
increase for 1897 over 1890 was 50 per cent. Mr. Blodget gives it for 
the 10 years as 213 per cent. The day per cent. of total output increase 
for 1897 was 47.5 per cent. Mr. Blodget gives it as 22 percent. The 
day per cent. of total output increase for 1890 was 30 percent. Mr. 
Blodget gives it for the year 1887 as 11 per cent. The summer 
day per cent. for 1897 over 1890 was 550 per cent. increase. Mr. 
Blodget gives it for the 10 years as 1,119 per cent. The winter 
day per cent. of increase, for 1897 over 1890, was 125 per cent. Mr. 
Blodget gives it at 337 per cent. This you will notice was against a 
summer day per cent. of 550. The summer night per cent. of increase, 
in 1897 over 1890, was 50 per cent., while the winter night increase for 
the same time was 41 per cent. The day output for 1897 equaled the 
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total output of 1890 with us. Mr. Blodget gives the day output of 1897 
as 85 per cent. of the total of 1887. The day output of 1897, in excess of 
the night output of 1890, was 86 per cent. The day output of 1897, less 
than the night output of 1887, with Mr. Blodget, is 8.3 per cent. It 
should be noted that, with us at least, the statistics show the day send- 
out during these years has increased regularly, and in proportion with 
the fuel gas sales. The sale per meter for 1887 was 31,450 ; Mr. Blodget 
gives it as 29,000. The sale per consumer for 1897 was 38,000 per meter ; 
while Mr. Blodget gives it as 20,000. Thinking possibly that Mr. Blod- 
get may have made it from the meter instead of from the consumer, I 
will state that the sales per meter for 1897 were 23,100; that the sales 
per illuminating meter for the same time were 22,000; while the sales 
per fuel meter for the same time were 24,000. Fifteen years ago and 
upwards, we were not considering ways to increase our daily output in 
order to equalize such output throughout the 24 hours ; yet with us that 
has been the result. For the year 1897 the percentage of day output to 
the total output of each month of the year was as follows: January, 
45.6; February, 42.3; March, 41.2; April, 44; May, 48.4; June, 53; 
July, 55.7; August, 52; September, 49; October, 45.9; November, 
47.4; December, 48.4. With us the problem of keeping the gas range 
in use seven days in the week, and throughout the year, has not arisen. 
Among the class of people using gas the tendency is to make the range 
permanent and its use for cooking exclusive. At present 70 per cent. 
of the ranges in use are used exclusively and throughout the year. 
Mr. Blodget says that 50 per cent. of the gas sold should be used for 
cooking ; that is, should equal that sold for illuminating and all other 
fuel purposes. I am not quite so sure of that, but I am admitting that 
the use for fuel should equal the uses for illuminating purposes. With 
us, for the year 1897, the sales for fuel were 38 per cent. of the total, or 
41 per cent. of the total, with street illumination left out of considera- 
tion. The sales for fuel with another company with which I am con- 
nected were last year 47 per cent. of the total, and the fuel end of the 
business still growing rapidly. Mr. Blodget presents some figures upon 
the amount of gas used by gas engines, and in this connection I be 

lieve that some reliable data will be interesting. At the close of 1897 
we had 96 gas engines in use, 26 of them introduced during the year, 
the latter averaging two months’ use. As these were introduced at 
various periods throughout the year it was equivalent to 72 engines in 
use for the entire year. So that the figuring would stand for the 96 
engines in use throughout the entire year, for at the close of the year 
there were 96 in use. The total consumption averaged 18,300 cubic feet 
per horse power per annum, taking the number of engines in use at 
the close of the year ; but taking the 72 engines which were in use 
throughout the whole year the consumption would average 24,300 cubic 
feet per horse power per annum, the engines averaging 9-horse power 
in size. For four months of this year we have put in 16 engines, 
averaging 11.4-horse power each. We find the gas engines in use iv 
machine shops, shoe factories, tanneries, carpet cleaning works, spice 
mills, bakeries, grain elevators, telephone stations; also in use for 
grinding coffee, for electric machinery, swing bridges, ice cream 
freezers, meat choppers, and for running printing machinery, sewing 
machines, ventilating and heating apparatus. Quite a number 
of large engines are in use for the latter purpose. The uses to 
which gas for fuel purposes may successfully be applied are: 
For heating enameling and japan ovens ; for heating laundry and tailor 
irons ; for brazing ; for lineotype machines; for heating tools in shoe 
shops; for soldering purposes; roasting coffee; heating forms 
and blocks in hat factories; for ripening bananas; for heating 
irons ; for polishing leather in tanneries; for heating metal plates for 
sign manufacturers ; for candy makers ; for heating branding irons ; 
for laboratories ; for firing china; for boiling meats; for heating 
glue. There may be extensive uses found also for fuel gas for heating 
purposes in brass foundries; in machine shops; for babbit metal 
works, and for blacksmith’s forges for tool and forge work. In many 
of these uses the consumption in our city has grown to what may seem 
to some quite astonishing figures. In 1897 the amount used for laundry 
and tailor irons was 8} million feet ; for enameling 3} million feet ; 
for soldering furnaces, 14 million feet ; for heating tools in shops, 2} 
million feet ; for roasting coffee (by one consumer alone), 1} million 
feet ; for brazing purposes, 2 million feet; for heating forms in hat 
factories, 14 million feet ; for lineotype machines, 2% million feet. We 
have lately done what I think all of us should do, put a man out 
under salary among the manufacturing plants of the city to devote his 
entire time and attention to finding out new uses for gas for fuel pur- 
poses. There appears to have been a general interest created in the 
question as to whether manufactured gas would come into use for 
general heating purposes, and it may not be wholly out of place at this 











time to consider its use for such purpose. We have made several ex- 
periments in that direction in the past few years. Some were made 
with the copper reflector stoves, some with the Backus heaters, and 
once with an indirect hot water system. Without going into details, 
each case gave a value of 30 cents per 1,000 cubic feet as compared with 
anthracite coal at $6 per ton. Each case giving practically the same 
results, some confidence in the figures was established. The past 
winter we determined to make a more extensive experiment. A special 
boiler, constructed for the use of gas as fuel, was attached to a direct 
hot water system in an eight-room house, with a capacity to be heated 
of 30,000 cubic feet. From October 15 to May 15, seven months, which 
is considered the heating season in Milwaukee, 370,000 cubic feet of gas 
was used. Stated differently, 2.12 feet per hour of gas was used for 
each degree of difference between inside and outside temperatures, or 
.71 of 1 cubic foot of gas per hour was used for each degree of differ- 
ence between outside and inside temperature, for each 10,000 cubic feet 
of space heated. This experiment was tried in an isolated frame house 
of modern construction, exposed on all sides, in the most severe locality 
in ourcity. It should be stated that the boiler was far from being the 
best constructed for the purpose, and that the burner did not admit of 
enough variation between the maximum and minimum consumption. 
This house ordinarily requires for heating 15 tons of anthracite coal, 
which, at $6 per ton, equalled $90, which is equivalent to 25 cents per 
1,000 for gas. It is believed that without doubt a better boiler and 
better adapted burner would give 20 per cent. better results, which 
would be equivalent to 30 cents per 1,000 cubic feet for gas. The care 
of coal heating apparatus for seven months, at $6 per month added to 
the cost of the coal, would give an equivalent value to the gas of 40 cents 
per 1,000 cubic feet. In addition I would say that the rules laid down 
of .71 of 1 cubic foot of gas per hour for each degree of difference be- 
tween the inside and outside temperature is believed to be, for this char- 
acter of house, a very fair rule, as it was shown throughout the entire 
season to remain at just about the one figure for each month. The .71 
is the equivalent of 2.12 feet for the 30,000 feet of space heated. The 
lowest month in that time was 1.83 feet, which was maintained in the 
months of April, May and October. The highest month was 2.21 for 
December and 2.19 for January. It varied regularly between those 
figures from October to December, and from January to May. 

Mr. Forstall—In relation to the subject of house heating by gas I 
will say that I made an experiment which continued about two years. 
{ put in a hot air furnace, heated by gas, in place of a hot air furnace 
heated by coal, right in my own house, and I find that my figures are 
practically the same as those given by Mr. Cowdery. Where 8 gross 
tons of coal per year had been used to heat the house, I used 176,000 
cubic feet of gas, and I think (although I have no exact figures on that 
point) that the house was better heated by the gas than it was by the 
coal. As Mr. Blodget says, our cold weather temperature there was the 
same as the warm weather temperature, and that is not always true 
with the use of a coal furnace. The figures would work out at just 
about 20,000 cubic feet of gas per ton of coal. But the question there 
comes in as to whether that is a business we really wish to encourage. 
I am not prepared to say that it is or is not. I found during that exper- 
iment, in the course of which I took the consumption of gas every day, 
and the outside temperature every day, and recorded it, that the con- 
sumption of gas would jump 1,000 feet on consecutive days. One day 
the heater would burn 1,000 feet of gas and the next day it would burn 
2,000—depending upon change in the weather—and not only as to 
changes in temperature but as to the amount of sunshine, which of 
course makes quite a difference in heating a house. If you have a 
nice, sunshiny day, even if it is cold, it takes less heat to keep the 
house warm than it does on a moderately cold day which is cloudy, 
rainy and chilly. Now that extra consumption coming in just at the 
time when all the other extra consumption comes in, seems to me is go- 
iug to do away with all the advantages that we have been trying to 
gain in getting our load line leveled down by increasing our load fac- 
tor. It is a question in my mind whether we can afford to make any 
great reduction from our ordinary price to sell this gas for heating pur- 
poses, when we take into account the extra investment, either in gener- 
ating apparatus or in storage capacity, whichever way you choose to 
put it, which will be necessary to meet these sudden changes. Suppose 
that you have 1,000 of these furnaces in your town, and each one of 
them jumps in consumption 1,000 cubic feet of gas on a given day, you 
have to look out for 1,000,000 cubic feet of gas as between one day ard 
another. You have to be provided for it; and the question must be 
considered pretty closely whether that extra investment could be paid 
out of the profit arising from the extra sales of gas used in that way for 
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Mr. Cowdery—I do not think it is desirable to work up a use of gas 
for general heating purposes on accountof the extremely great amount 
that will be required in very cold weather. It seems to me that what 
we want isa combinalion furnace, with which we would be able to use 
coal in the extremely cold weather and use gas in the milder weather 
of the fall and spring. It is necessary, however, for us first to find out 
what we are able to do with the gas, whether we can attempt to use it 
e ther in the mild weather of the fall and spring or in very cold weather. 

Mr, A. S. Miller—Mr. Blodget gives some figures in his paper com- 
paring the cost of gas for engines with the cost of electricity. I would 
like to know if he would be willing to state what the cost of electricity 
is per kilowatt ? 

Mr. Blodget—I cannot answer it in that way. 

Mr. Miller—Do they give a flat rate per horse power ? 

Mr. Blodget—I based my statement upon the nominal charge of 2 
cents per horse power per hour, and of course on that basis it would be 
just about the same as gas ; but, unfortunately, when the manufacturer 
gets his bill he does not figure it out in that way. 

Mr. Egner—Mr. Blodget has given us an excellent paper on the use 
of gas for purposes other than lighting, and he has been followed by 
Mr. Cowdery, giving us many valuable statistics; but I am disap- 
pointed in seeing that one subject—which I will mention to members 
that they may take it home with them and think over it—has not been 
referred to. Among the purposes for which gas may be used to ad- 
vantage, and is now so used very largely on the other side, in England 
and Germany, is its use in the gas motor engine for drawing cars. I 
will give you a few figures with relation thereto. The ordinary street 
gas is used, compressed to about 8 atmospheres, or about 120 pounds 
per square inch. It takes 14 minutes to fill the car reservoirs at the 
end of the round trip. The speed allowed by the Board of Trade is 8 
miles per hour, but there is no difficulty in ruaning the cars at 15 miles 
or more per hour. The cars can climb a grade of 1 in 26, and can 
round ordinary curves in city streets with ease. A compressor run 
with an 8-horse power gas engine can keep two cars going continually. 
Cars seating 25 persons require on an average 29.8 cubic feet of gas per 
mile, which also includes the gas used by the compressors. In other 
words, this is the average gas used per mile run per car running, in- 
cluding all gas used by the railway. In very bad weather, in snow 
and storm, cars have used 38 feet per car mile, but the former is the 
average for the year. A car with motor complete (10-horse power), 
sealing 25 persons, did cost $3,346 ; open “trailers” cost $375 ; closed 
‘*trailers” cost $700 ; the salt car cost $250 ; the snow plows $200 ; the 
repair car$100, The buildings, including wagon depot, stock, com. 
pressing house, salt and tool shed and office building, cost $11,643. The 
road bed cost $8,603 per mile. This is for a road in a city with well 
paved streets for the most of the way. The mileage of tracks is 54, in 
cluding all. The company quoted from has nine 7 to 9 horse power 
cars ; four 10 to 12-horse power cars; two open and two closed cars; 
a snow plow, salt car and repair car. The above is from the annual 
report of a successful gas motor operated street railway in Germany. 
On a certain trial trip a gas motor car, with saloon ‘‘ trailer” car at- 
tached, made a round trip of 17 miles, carrying 18 persons, at an aver- 
age speed of 134 miles per hour. The gas used was 347.7 cubic feet for 
the round trip. The superintendent of a gas motor street railway gave 
me the details of operation of his line and it is seen that a certain car 
ran 5,625 miles using 25.5 cubic feet per mile run. The engine was a 
10-horse power. The motor car subject to trial test weighed 17,820 
pounds, and reached a speed of 15 miles per hour. It carried enough 
water and gas to enable it to make a 25 mile run. The most favored 
method with gas motor experts is to build the motor part independent, 
and with it hauling the passenger cars as trailers, Fine cars are now 
built and running, with motor on cars, each car carrying 40 persons, 
seated ; but the trailer car is more favored by the builders. The gas 
motor car is recommended for ease to get at for inspection and repairs 
to machinery. There is also a saving in running expenses. If used for 
switching purposes as a regular locomotive, only one man is required 
in attendance on the engine. It does away with smoke and dangerous 
sparks, which are objectionable where trains must be hauled in city 
streets, through tunnels or through fields. In the cases of two well 
known roads, one operated by electricity and the other by gas motor 
cars, the expenses of the gas road are less than one-half those of the 
electric operated road, for the same items of operation. I think that 
the figures I have given are worthy your consideration. I am not in- 
terested in the matter one way or another. I saw the road in operation 
over there, got these data and brought them home with me. If any of 
you want any further information I shall be glad to give it to you. 
Mr, Lynn—Regarding those gas engines in the vicinity of Brooklyn 


which are used to drive dynamos, I would like to ask Mr. Blodget the 
size of those engines. 

Mr. Blodget—Those that I have knowledge of are from 50 to 20 horse 
power. 

Mr. Lynn—Do they experience any difficulty with a 50 horse power 
gas engine? 

Mr. Blodget—I have not heard of any. 

Mr. Lynn—I asked that question because I know of one 50-horse 
power gas engine used fora like purpose that in starting it off it was 
almost necessary to get half the town there to assist. 

Mr. Blodget—I have heard of such cases. 

Mr. T. D. Miller—I have known of a use for the gas meter which no 
one else has mentioned, and that is to keep hot tamales, which is quite 
an item in some southern places. It is quite a gratification to me, after 
having travelled 1,800 miles, to find that the average sale per meter in 
some of the large northern cities is not quite equal to what it is in our 
village of Dallas, Texas, in the south, where our sales for gas for 1892 
overaged 33,000 feet per meter; for 1897 they were 22,000 feet per 
meter. The number of meters had increased of course. I do not re- 
gard the day sendout as a fair showing of what you are coing in the 
fuel business. Our day sendout in the aggregate is over 40 per cent. of 
the total. There have been days, of course, in which that would vary 
very much. If the day happens to be unusually cloudy, or is a very 
dark, cloudy and rainy day, the sendout for the day will often be much 
greater than the sendout for the night. In order to anticipate possibly 
the objections of consumers at the end of the month, as to the size of 
their bills, we have for the past six years kept an exact record of the 
maximum and minimum temperature of the atmosphere, and of the 
conditions of the weather, for every hour in the 24. That is recorded 
and reported to the office at the end of each month. The cashier at the 
window has the record before him, and if a complaint comes in, as 
there did last December, which was an unusually bad month, in fact, 
the worst December in six years, and the consumers were all kicking 
about the size of their bills, one consumer made a strong kick to the 
cashier, and the latter said: ‘‘ Well, December was an unusually bad 
month this year, the worst we have had for many years.” The con- 
sumer replied, ‘‘ No, it was not.” The cashier said : ‘ I know what I 
am talkisg about, here is the record. This is the correct record for 
every hour in the 24. Now if your memory is any better than this 
record made at that time, I will admit you have the best of the argu- 
ment; if not, you must yield.” Now, with regard to the use 
of the gas engine, I may say that possibly our conditions are 
very peculiar, but at one time we had quite a large number of 
engines in the town; they were of the old slide-valve kind, and 
many of them did not have the changeable or duplicate seats and 
valve. These engines were the cause of quite a great deal of trou- 
ble. When I got there I found two or three old engines stored in a 
warehouse, which had been taken in because the owners failed, and the 
consumer turned over the engine for what it was worth. We have 
never offered a flat rate as the electric light companies give on their mo- 
tors. Those who buy new gas engines are very much pleased with the 
service. In one case a party wanted a new engine, and we offered to 
take back the old engine in part payment, but the electric people came 
in and offered an electric motor at about the same net cost as a new gas 
engine, but made a flat rate for the motor, and the purchaser told me in 
confidence that the reason he took the electric motor was because he 
would not have to pay anything for the extra hours that he ran, and 
that half the time he used it until midnight. 

Mr. Cowdery—I think it should not be overlooked that there is.a new 
competitor in the field with the gas engine (probably not new altogether, 
but new in one sense, and to which we will have to pay more attention) 
and that is the gasoline engine. Even with the very low price for gasin 
our city, we find some competition from the gasoline engine. It is said, 
and I believe truly, that the gasoline engine can be run at the equiva- 
lent of 50 cents per 1,000 feet for gas, Of course we all understand that 
there is a little more risk with the gasoline engine, and in some cases 
more insurance is required where the gasoline engine is used ; but per- 
haps there are not many who will not pay something additional for the 
sake of getting rid of this risk. 

On motion of Mr. Doty, the thanks of the Association were voted to 
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AT a meeting of the shareholders of the Port Huron (Mich.) Gas Com- 
pany the officerschosen were : Directors, E. T. Lynch, Jerome Croul, 
J.T. Lynn, A. D. Bennett, I. C. Baxter, W. L. Jenks and James 





Goulden. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Sesiotillaieis 

Mr. G, B. GunpERSON, Secretary and Treasurer of the Detroit (Mich.) 
Stove Works, writing under date of May 26th, says: ‘‘ We inclose 
herewith an exact copy of a letter which we have just received, and, as 
it is such an interesting one, we thought it might possibly be worth 
publishing. It hardly can be considered advertising, as the writer does 
not use our make of stove, having purchased her stove before we made 
as ranges.” 


AGREEING completely with Mr. Gunderson’s presentation of the 
spirit of Mrs. Daskam’s testimonial to the merits of the gas range, we 
will take the chance whether or not our readers consider the same ad- 
vertising. 





‘*STaMFoRD, Conn., May 23d, 1898. 

“* Detroit Stove Works, Detroit, Mich.: Dear Sirs—Thanking you for 
both books, concerning ‘ Cooking by Gas’ and the ‘Gas Range Cata- 
logue,’ I must tell you that I have had a gas range for five years, and 
each year it has increased in value. At times I am tempted to take a 
trip through the country, hire a hall in each town I pass through, and 
convince every woman within reach of my voice that, about gas 
ranges, ‘ The half has never been told.’ Like every housekeeper of 25 
years’ experience I had times when I longed for a ‘ Lodge in some vast 
wilderness’ where cooking and dirt play a prominent part; but when I 
remember that, as far as heard from, the wilderness is not piped for 
gas, I look at my gas range and regret that, for a moment even, I for- 
‘got its value as the one device in my kitchen that is always the same— 
no waiting for the fire to burn, no dirt, no trouble ; nothing other than 
complete success. The English language fails me, and my knowledge 
‘of foreign tongues is insufficient to help me out, but please understand 
that one woman is heartily grateful to you for the part you play in mak 
ing cooking a pleasure. If every woman could claim as her birthright 
a gas range, the milennium would be close at hand, if not already here. 
I could write a book on the uses, comfort and cheapness of gas ranges, 
but you do not need that information. Please think of me asa grate 
ful well-wisher.—Yours truly, Mrs. H. Daskam.” 





A SECOND reading of Mrs. Daskam’s letter conveys the idea that, if 
she is not in the advertising business, she might engage herself in other 
lines less profitable. 


DeEsPaTCHES to the New York press, dated the 30th May, from Green- 
wich, Conn., are to this effect : ‘‘ Frank 8. Hastings, Private Secretary 
to E. C. Benedict, was seriously injured, in his mansion at Indian Har 
‘bor, yesterday morning at 6 o’clock. He opened his wine cellar, having 
arisen early to unpack some boxes of bottles. Acetylene is used in his 
house, and when the generator was turned off last fall probably the 
apparatus was defective to the point of permitting an escape of gas into 
‘the wine cellar, which is 10 feet square. When Mr. Hastings (holding 
a lighted match) entered the apartment an explosion followed. He 
was thrown about 20 feet, his clothes were badly burned and his hair 
was singed. The force with which he was thrown against the closet 
door caused the breaking of the latter, and rendered Mr. Hastings un- 
conscious. The explosion raised the registers from the floor and blew 
out part of one side of the building. It is feared that the injured man 
will be a long time ill.” 








WE presume that the “‘injured man” is the Secretary of Mr. E. C. 
“Benedict, and from his employer’s connection with many commercial 
gas enterprises, we further believe that he should have known more 
about the dangers of gas from calcic carbide than he really did. How- 
ever, we hope that he will be able to outlive his sores and his singes ; 
\just-as Mr. Benedict seems to have done. 





. -Atithe annual meeting of the Consumers Gas Company, of Reading, 
Pa., the following Directors were elected : Henry Baumgardner, Sam- 
uel T.. Bodine, Wayne MacVeagh, Edward C. Lee and R. L. Jones. 


oT BE bill proposed in the Legislature of Massachusetts to permit the 
electric light companies of that State to engage in the manufacture, 
distribution and sale of gas, has been rejected. 








‘ 


Mr. W. Harvie Wand:, writing to the Journat under date of the 
26th ult., says : 

To the Editors American Gas Liaut JourNnaL: I wish to call 
attention to a new method of operating water gas apparatus not fitted 
with down run attachment. As far as.I know this method originated 
With, me Jast October in Johnstown, Pa. I have since brought it to the 











Ind., which Company has introduced it in several places. The method 
consists in blowing down through the fire at intervals, so as to keep 
the lower portion of fuel hot. After.a run, when the fuel on the grate 
has been cooled below the temperature of ignition, open a door in the 
bottom of generator (cleaning, or ashpit door), close stack valve and 
open either carbureter or superheater blast valve. Care should be 
taken not to open this valve wide enough to blow air through the seal. 
The air thus admitted passes down through the fire, becomes heated 
and converted into producer gas, which gas heats the fuel in the lower 
part of the generator, and passes out through the open door before men- 
tioned, to either burn or diffuse, according to its temperature. When 
the fue) on grate is sufficiently hot to burn with cold air the blast is 
shut off, the stack valve opened, the door closed and the apparatus 
blasted as usual. This up blasting should be continued until the fuel 
becomes hot enough for the proper decomposition of steam. With sets 
operated from the top floor instead of opening the bottom door it is con- 
venient to have a pipe fitted with a valve connecting the generator 
bottom with the outside of building, the boiler furnace, or other suit- 
able place. When the back pressure in the apparatus is small it is de- 
sirable to have a valve or other attachment to prevent air from blow- 
ing through the seal. With apparatus fitted with down run attachment 
more producer gas will be available for combustion in superheating 
chambers than in apparatus operated in this manner, but there is 
usually an excess of producer gas which has to be blown out of the 
stack valve. With a 6-foot apparatus in Johnstown, when the blast 
pressure was about 13 inches of water, we blew back three minutes 
every third run, and had no difficulty in fixing a 35 candle gas. Be- 
fore closing I will call attention to a mistake frequently made by 
constructors of gas apparatus ; that is, in keeping explosion doors to 
their seats by weights instead of by springs. The seats of these doors 
are in some cases nearly, or quite, vertical, which aggregates the 
evil. The mean pressure necessary to open a door, of 50 square 
inches area and 100 pounds weight, one inch in the fiftieth of a second, 
neglecting friction, sticking to seat, etc., will be about 25 pounds per 
square inch—enough to split an ordinary blast pipe. 





At the annual meeting of the Peoria (Ills.) Gas Light and Coke 
Company, the officers chosen were : Directors, Thomas Coffey, E. C. 
Moore, M. Farrelly, Nicholas Henebery, Leslie Robinson, M. Hene- 
bery and Wm. A, Herron; President, Thomas Coffey ; Secretary, M. 
Farrelly; Treasurer, M. Henebery. The Company decided to carry 
out an extensive scheme of plant improvement, the same to include a 
new retort house and a water gas installation equal to bringing the 
daily output of the latter system up to 1,000,000 cubic feet. Much 
main laying will also be done. 





REcENT advices from Philadelphia are to the effect that a new bill 
to enjoin the Apollo Incandescent Gas Light Company, of New York, 
from making and selling incandescent burners and mantles, has been 
filed by the Welsbach Light Company. The Apollo Company endeav- 
ored through the public prints to make it appear that it had gained a 
victory over the Welsbach Company by the dismissal of the motion. 
Counsel for the Welsbach Company was not ready to argue the case on 
the date to which it was adjourned, and as counsel for the other side 
did not allow the adjournment asked for, the bill was dismissed. An- 
other was filed immediately. 





THE proprietors of the Johnstown and Gloversville (N. Y.) Gas 
Company have determined to build a complete new plant on the site 
owned by them on Hill street, Gloversville. The plant, which is to be 
of the water’gas type, will require the expenditure of perhaps $100,000, 





WE are in receipt of a copy of the Bristol Company’s new partial list 
of Bristo]’s recording instruments for pressure, temperature and elec- 
tricity. Although the “list” is said to be only a partial one, it never- 
theless catalogues 117 varieties and ranges. The Company informs us 
it will be pleased to forward the list to any inquirer. The address is 
**The Bristol Company, Waterbury, Conn.” 





Tue Municipal Gas Company, of Albany, N. Y., according to a cor- 
respondent, has successfully completed a series of lectures on cooking 
by gas, the demonstrator having been Miss Emily M. Colling. The 
** lectures” were given in the Company’s handsome offices, State and 
Chapel streets, and the attendance was up to the number which gave 
the lecturess courage and the Company satisfaction. 
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(Continued from page 902.) 


AN attempt to revive the Citizens Gas Light 
Company, which has for some years been more 
or less of a mythical concern in Toledo, O., is 
underway. The President of the phantom cor- 
poration is I. T. Merrill, and its Secretary is 
Thomas A. Taylor. 








THE executive organization of the Mount 
Clemens (Mich.) Gas Light Company has been 
thus perfected: Directors, 8. T. Douglas, Wm. 
G. Smith, George H. Payne and H. W. Doug- 
las ; President, S. T. Douglas ; Vice-President, 
George H. Payne; Secretary, William G. 
Smith; Treasurer and General Manager, Hen- 
ry W. Douglas ; Superintendent, F. H. Hess. 
The Company is capitalized in $50,000, and the 
works will be constructed this season. 








AT the annual meeting of the Hagerstown 
(Md.) Gas Company a semi-annual dividend of 
34 per cent. was declared. The executive man- 
agement named was: President, Henry Steck; 
Vice President, E. W. Mea‘ey ; Secretary and 
Treasurer, Albert Heard; Superintendent, E. B. 
Spielman. 

Tue Davis & Farnum Manufacturing Com- 
pany, of Waltham, Mass., is constructing a 
new holder for the Kennebec Light and Heat 
Company, at Augusta, Me. 














THE proprietors of the Worcester (Mass.) 
Gas Light Company have reduced the net sel- 
ling rate to $1.10 per 1,000 cubic feet. The 
gross is $1.25 per 1,000, and the concession for 
prompt payment, it will be noted is consider- 
able. President Lamson and his associates 
are to be congratulated on the fidelity with 
which they have adhered to their promise of 
years ago to permit their patrons to share prac- 
‘tically in their prosperity. 


Power Company. 


haven, Wash., 
its main system. 








dend of 2 per cent., 


issue was higher. 
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= All communications will receive particular attention 
¢2™ The following quotations are based on the par value 


N. Y. City Companies. Capital. 
Consolidated, ......002se00++ $36,230,000 


Central ........ esccesse owas 500,000 
© BD cccecccscccccee |” MRO 
Cental Union, Bonds, 5's... 3,000,000 
Equitable....... seseveccsess 4,000,000 
Bonds, 6°8.........+++0+. 1,000,000 
“ 1st Con. 5’s....... 2,300,000 
Metronolitan Bonds ........ 658,000 
TEMGMAL. gcc cccccceccccccccecs 500,000 
% Bonds ....0....0ee000 1,500,000 
Municipal Bonds...,........ 750,000 
New Amsterdam Gas Co... 13,000,000 
Preferred.....ces..-s+00 10,000,000 
Bonds, 5°S.......eesee6 11,000,000 
Northern .......ccccee.- cece 150,000 
ss ree 150,000 
Northern Union, Bonds, 5’s. _ 1,250,000 
New York and East River.. 5,000,000 
Preferred ..... eeecereeee 2,000,000 
Bonds ist 5°S........008 - 3,500,000 
“ 1st Con. 5’s....... 1,500,000 
Richmond Co., 8. I........ ‘ 348,650 
- Bonds....... 100,000 
Standard..........0.+++ eeese 5,000,000 
Preferred ........... ese. 5,000,000 
Bonds, ist Mortgage, 5’s 1,500,000 
ONE dada nintecsccwsdiaee 299,65 
Out-of-Town Companies. 
Seeckiy= Union .....0eee000 15,000,000 
“ Bonds (5's) 15 000,000 
Bay StatB.......cccccccess 50,000,000 
- Income Bonds. 2,000,000 
Boston United Gas Co.—- 
1s Series S. F. Trust.... 7,000,000 
2a “ “ “ aby 3,000,000 
Sule City Gas Co. ....... 7,000,000 
“ Bonds, 5’s_ 7,000,000 
Ventral, San Francisco..... 2,000,000 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 
COMMU, cccccesccccctcccce 1,069,000 
1st Mortgage......... +e» 1,085,000 
Consumers. Jersey City.... 2,000,000 
* Bonds CCCCe eee ee 600,090 
Cincinnati G. & C.Co....... 8,500,000 
Consumers, Toronto........ 1,600,000 
Capital, Sacramento...... 500,000 
Bonds (6'8).......000.- 150,000 
Consolidated, Baltimore... 11,000,000 
Mortgage, 6’s....... sees 3,600,000 
Chesapeake, Ist 6's. 1,000,000 
Equitable, ist 6’s. ...... 910,000 
Consolidated, ist 5’s.... 1,490 000 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y........+. 90,000 
DORE cccccecsscegesn cece 75,000 
Detroit ....... csec.sseeeeee 4,000,000 
“ Con. Bonds.,........ 4,812,000 








Equitable Gas & Fuel Co., 


Par. 


100 
50 


1,000 

100 
1,000 
1,000 


100 
1,000 


100 
100 
1,000 
50 
1,000 
1,000 
100 
100 
1,000 


1,000 
100 
100 

1,000 
5c0 


100 
1,0€0 
1,000 


1,000 
1,000 


1,000 


1,000 


100 
1,000 
100 


1,000 
100 


100 


THE Redding (Cal.) gas plant has been ac- 
uired by the Redding Electric Light and 


THE Bellingham Bay Gas Company, of Fair- 
is making notable additions to 


The Market for Gas Securities. 


There was no change of moment in connec- 
tion with the week’s trading in city gas shares, 
values in which held up well. 
opened to day (Friday) at 1894 to 191, ex divi- 
payable the 15th inst. 
New Amsterdam common sold off a trifle, but 
on the other hand the same Company’s bond 
Brooklyn Union is 117% bid, 
ex dividend ; Peoples, of Chicago, is at 101§ 
bid, and the shorts in this instance have been 
taught a very salutary lesson. Baltimore Con- 
solidated is 59% to 60, and Laclede common 
moved up sharply to 51} bid. Bay State is 
active, at a slight increase. We quote Mil- 
waukee firsts at 1004 to 102. 


Quotations by Frederic B. Cochran & Co., 
Brokers and Dealers in Gas Stocks, 


20 anp 22 Broap Street, New York Crry. 


Bid. Asked. 
189% 191 
100 - 
9914 100 
206 215 
105 
114 ‘ 
108 = 112 
3300-885 
100 102 
24 «3014 
6% 70% 
99 = 99854 
9444 9546 
81 83 
112 115 
110 112 
105 107 
70 
140 142 
158 160 
112 114 
130 
11734 (118 
114% 115 
| 
ol 75 
ee 92 
7 ws 
6 «= 
93144 9% 
95 ae 
104 1044 
89 91 
101 §=108% 
75 80 
100 1034 
244g 205 
184% 187 
“ 35 
5934 «(60 
10? «107% 
100 
=o “a 
58 B84 
Sg «(98 














Chicago, Bonds.........+. 2,000,000 1,000 ye 101 

Fort Wayne ......-.ssese0s+ 2,000,000 % 80 

- Bonds...... sees 2,000,000 ve 88 91 
Hartford. ...scsscasennsdees 750,000 Ps) od 145 
Indianapolis..,... ....+ esees 2,000,000 115 1235 

“ Bonds, 6’s....... 2 650,000 9 106 = 107 

Jersey City.....cccsese encee 750,000 20 180 ad 

Lafayette Gas Co., Ind..... 1,000,000 100 78 $8 
Bonds ....c000 cessesceee 1,000,000 1,000 90 91 

Louisville...... pisdpen socees 2,570,000 50 - 

Laclede, St. Louis.......... 7,500,000 100 514 51% 
Preferred........- eseeee 2,500,000 100 90 92 
Bonds ......008 secccesee 9,084,400 1,000 108 10844 

Montreal, Canada ddées seose 2,000,000 100 200 “3 

Newark, N. J.,GasCo...... 1,000,000 2000 «=O 
Bonds, Wasaeiiealh dus: 4,000,000 + 128 =«130x 

New Haven.....sccsecsseees 1,000,000 B® 22 aa 

Oakland, Cal.......... sebane 2,000,000 5344 4 

” Bonds. .....+++++ 750,000 aa 

Peoples G. L. & Coke Co., of 
Chlengo. .cccnswdipeseoce 25,000,000 100 wi5g 101% 

Peoples Gas Lt. & Coke Co., 

Chicago, Ist Mortgage....  20,100,00 1,000 Pe 108 
2d * -. 2,500,000 1,000 104 105 

Peoples, Jersey City........ 500,000 50 175 

Rochester Gas & Elec. Co.. 2,150,000 50 aa 
Preferred......sesesseee 2,150,000 50 88 “id 
Consolidated 5°8........ 2,000,000 es 8% 9 

San Francisco, Cal. ........ 10,000,000 100 94 9444 

St. Paul Gas Light Co...... 1,500,000 100 49 51 
ist Mortgage 6’s........ 650,000 84 87 
Extension, 6°S..00-.++005 600,000 o ne 
General Mortgage, 5’s.. 2,400,000 88 90 

Syracuse, BW. VY. ccécceveccse 2,500,000 25 17 18 
Bonds... <iccstdieevue «++ 1,000 000 ‘i ° 

Washington, D.C ......+00. 2,000,000 20 é- 

Western, Milwaukee ....... 4,000,000 100 7 7814 
Bonds, 5°S..se00 -++-0000 3,556,000 3 10044 102 

Wilmington, Del........000 550,000 50 486200 

° ? 
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Position Wanted 


As Gas Maker. 


Has had 9 years’ experience handling Lowe water gas ap. 
paratus. Best of references. 


1200-1 Address,‘ J. P. B.,”’ care this Journal. 





AN EXPERIENCED GAS EN- 
GINEER AND CHEMIST 


is open to accept immediate engagement ; charge of works, 
or on the road. Experience in working inclined retorts. 
First-class references and testimonials. Address 

1178 tf “M. R.8.,” care this Journal. 


SUPERINTENDENT. 


An active man wants the management of a gas property. 





A close manager, especially expert in the handling of Lowe 
water gas machinery. Member of the American Gas Light 


Association. 


1184-tf “F, J.,” care this Journal. 





FOR SALE, 


One Small Rotary Exhauster, in good repair ; ex 
hauster and engine on same bedplate. 
Two 5x5 Purifying Boxes, good as new. Also, 
Two Steam Pumps,with 1¢inch suction and 2-inch 
discharge. Must be sold. Address 
CARTHAGE LIGHT COMPANY, 
Carthage, Mo. 


Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 


1200-4 








Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 











FOR SALE, 
at a bargain, 
Two 50-H P. Otto Gas Engines, 
in first-class condition. 
Address WOONSOCKET GAS CO., 











1175-tf Woonsocket, R. I. 
FOR SALE. 
Hydraulic, Dip, Branch and Ascension Pipes, 


Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 8 retorts. 

Twe Coolers, or Air Condensers, each of 150000 
cubic feet ca ity. 


Multitubular Condenser, shell, 36 in. diametcr, with 
98 2-in. tubes, 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS Co 


1119-tf Dubuque, Iowa. 





DIVIDEND NOTICE. 


OFrFicr oF WELSBACH COMMERCIAL CoMPANY, 
40 Watt St., New York City, May 12, 3898 
The Directors have this day declared a quarterly dividend 
of two (2) per cent. on the preferred stock, payable June 
, 1898, to stockholders of record at the close of business 
May 31, 1898. Transfer books of the preferred stock will be 
closed from June 1 to June 10, 1898. both inclusive. Checks 


mailed 
98-3 EDWARD C. LEE, Treasurer. 








WANTED, 
A Good, All-Round Man, 


who is fully competent to take full charge of a coal gas 
plant in a Southwestern town of 10,000 people. Must be thor- 
ough in all branches—manufacturing, mechanical and cleri- 
cal—as well as not being afraid to work and hustle for new 
business. State references and salary required. Address 
1200-1 “M. L, H.,” care this Journal. 











The Clearest, the Most Faultless 


THORIUM, 


with great illuminating power guaranteed, is regularly de- 
livered at very moderate price. Address 
F, R., 9074, Rudolf Mosse, 


1200-1 Berlin, 8. W., Germany. 











NO EXTRA LABOR OR 
OPERATING EX- 
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Iron Roof For Sale. 


Dimensions of building, 87 feet in 
width, 225 feet in length, one story 
in height ; side wails and gables of 
brick. Building designed for a 
Machine Shop, but, owing to the 
failure of the purchaser, the Iron 
Roof Trusses are now offered for 
sale at a bargain. The Roof is 
admirably adapted for a Machine 
Shop, Car Barn, Paper Mill, or for 
any other general manufacturing 
purposes. Apply to the 


Berlin Iron Bridge Company, 


EAST BERLIN, CONN. 


Our gee Chimneys 
: For Welshach Lights 


ARE THE 


BEST IN THE WORLD. 
st 


Get Catalog 
and Discounts. 


The MICA MFG. CO 


88 Fulton Street, 
N. Y. City. 


BACKUS GAS oo 








2 
MICA CHIMNEY. 
Etched | eeeneye to 





GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Water Motor & Fan Co., 101 Lake St., ae egy 
Agts. | Giice &Co., - - 154 Congress Street, Bosto 


Home Office, Backus Water Motor Co., Newark, “ Pie 


Steward’s Specials |BAXTER & LYNN. 





DURABLE, GAS ENGINEERING 
UNIFORM, AND 
sumer CONSTRUCTION. 
A M E RI C A N Examination Made of Gas Properties. 
MANUFACTURE. Values Ascertained, and 


Advice as to Management. 
Samples will be cheerfully sent to Gas Companies. 


we make LAVA TIPS or att xinos. 
THe D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 
THE ANDERSON Satrying tim 


Made in all sizes. 





OFFICE : WAYNE COUNTY BANK BUILDING, 


DETROIT, MICH. 
SEER 


For Cutting Cast, Wrought 

Tron, Gas & Water Pipes. 

THE ANDERSON PIPE CUTTER 
COMPANY, Manufacture 

163 Liverpool st,,E. Shahoatines 


N. Y. Office, 135 Greenwich St 
Cc. H. Tucker, Jz., r. 


WALDO BROS., 
Lendl Milk Street, Boston. Mass 




















Will cut from 2 in. to 24 in. 


Pipe Cutting Tool 


HIGH-PRESSURE WATER-TUBE BOILERS 








EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


Sinele Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Send for our New Book, “‘ The Generation of Power.” 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Tele., “1226—10th st)” new York. GEN | Office, 716 E. [3th St., W.Y., U.S.A. 


Tele., “1228—18th St.” New York. 
SCREEN EF iEsL.D 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 9 
































Send for Catalogue. 





PW.6.26. GREENFIELD, EAST NEWARK, WN. J 








INCANDESCENT GAS LIGHT. 


American Patent No. 575 »262, of December |, 1897. 





NO INFRINGEMENT OF THE 


“WELSBACH” PATENT. 


Highest Lighting Power, in Combination with Createst Durability. 


Mantles Impregnated, 


100 pieces, 22 Marks. 


Transportable Mantels, ready for use, 100 pieces, 32 Marks. 


Prices, c.i.f. Hamburg or Bremen. 





HUGO CAHEN,, Manufacturer of Incandescent Gas Fittings, 


No. 61 Elsasserstrasse, BERLIN, N., CERMANY. 
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THE GYEAT INCREASE IN THE USE OF GAS STOVES NECESSITATES A PROVISION FOR 
HOT WATER BY CAS THAT IS INEXPENSIVE AND EFFICIENT. 


.. The Vulcan Thermostat F0R,PREVENTING 


This device “which can be applied to any boiler” is considered 
one of the most valuable appliances ever introduced. It auto- 
matically shuts off the gas to the lowest point as soon as the 
water is hot and automatically turns the gas on again when 10 to 
15 gallons of hot water has been drawn. It is the amount of 
gas wasted and not the amount required that makes the bills 
excessive. 


The Unique Water Heater—C22,%,2ttaches 


to any size Boiler. 

A device not expensive, not complicated, yet durable and practical. 
It occupies no space valuable for other purposes, as it is placed directly 
under the boiler and between thearms of the stand; and works likea charm. 

No. 3. List $10. Will heat a 30 to 40-gallon boiler under ordinary 
conditions in.less than one hour, ready for bath. No. 4. List $16. 
Will heat a 40 to 60-gallon boiler under ordinary conditions in less than 
one hour ready for bath. 

Gas apphances of all kinds. Keep our Catalogue on file. 


‘SOLE AGENTS FOR BRAY BURNERS. 


Wituiam M, Crane & Co., 28.25 Novvors 


Factory, 447 to 453 W. 14th St. 


June 6, 1898. 





























“VICTOR” Regenerative Incandescent Gas Lamps and Mantles. 


- No Air Shutter, therefore no Smoked: Mantles. Hot Air taken from Chimney. Impossible to 
TIVE snap back. ‘* Victor” MANTLEs are the.sttongest and most durable on the Market. 
Address for full particulars and Illustrated Catalogue, 


VICTOR INCANDESCE NT CO., 171-173 6th Ave., N.Y. City. 


Gas Investments in California. 


Nowhere else on this continent does such opportunity exist. for 
profitable gas investment as on the Pacific Coast, since the ection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use ofany 
other fuels. Seven years’ test proves the System to be perfect -in 
every respect.. Los Angeies alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a Jarge number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities-in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself.in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to. come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. : . 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which ‘the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. . 


AMERICAN GAS & COKE CO. (T. S.C. Lowe, Manager), 


406 Bradbury Building. Los Angeles, California. 


THE GAS ENGINEER'S POCKET-BOOK. 


By HENRY O'CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. 


Price, - - $8.50. 
A. M. CALLENDER & COMPANY, No. 32 Pine Street, N.Y. City. 
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WE respectfully solicit cor- 
~~ respondence from every 








Gas Company interested in 
the sale of Gas Ranges, Hot 
Plates, etc., for the season of 
1898.6 

Our lines are complete, and 





= we guarantee prompt service. 


<—- \ETUS FIGURE WITH YOU. 





CHICAGO, ILL. 








EF. BEAREN D, 


BRISTOL’S Special Trays for Iron Sponge or Oxide of iron, 


RECORDING 


PRESSURE 
GAUGE. 


CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 


BLOCES, TILES, FIREBRICES, FIRE CEMENT, 











For continuous 
records of 

“ Street 

1) Gas Pressure 
Simple in Con- 

— aes — 

ate in ration 
Low in Price. 


Stettin ‘‘Anchor” & ‘Eagle’ Brand Portland Cement 
10 & 12 Old Slip. New York. 


IRON MASS 





A\\\ 





Fully Guaranteed. Send RAR \\ 
oe : For Gas Purification. 
Th B . t | F 553-557 West Thirty-third Street, New York. | , +, mmediately, and more efficiently than any other puri- 
6 brisio 0., We also make the Cheapest and Strongest fying agent now use. 
Waterbury, Conn, | REVERSIBLE BOLTED TRays iN THE MARKET. | GREENPOINT CHEMICAL WORKS, 


Send for Oweulars. Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 
TO WHICH I§ ALSO APPENDED 
THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN. SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By BERMAN POOLS, mw .C.§84 
FIRST EDITION. 
Frice $3. EBor Sale bv 


CO. - -. No. 32 Pine Street, New. York City. 

















A. M. CALLENDER & 
























t 


go8 American Gas Light Journal, June 6, 1898. 


AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


ae K_LONNE-BREDEL eaten, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 














Machines, Ammonia Plant, Coke Conveyers, Etc. 





Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL. CE. 


Goal.and Water Gas Plants, 


OWN SYSTEM. 











_Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


NWTo. 118 Farwvell Avenue, -- Milwaukee, Wis. 
Rastern Agedts: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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LATEST IMPROVED GAS EXHAUSTER 


1h 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect. Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADIGE THAN ANY OTHER COVERNOR. 





INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 
Sastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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FORT WAYNE, 


Improved Lowe Water Gas Apparatus, 
Coal Gas Apparatus and Machinery. 


THE WESTERN GAS CONSTRUCTION 00, 


IN DIANA. 





Gas Valves and Flanged Specials. 
Builders of Complete Gas Works. 


WM. HENRY WHITE, 


EASTERN AGENT, 
32 Pine Street, New York. 








CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Vaive. All Work Cuaranteed. 


Works & Gen'l Office, Indian Orchard, Mass. eee eoceate” Boston, Mass 
Chicago Office, 24 West Lake St. New York Office, 28 
St. Louis Office, L M. Rumsey Mig. Co., 810 North Second St. 











Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %” to 72 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 











GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


Ave.. Brookiyn, N. ¥. 


The Gas Engineer's 
Laboratory Handbook. 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A.M. CALLENDEM & OW., % Vine Street, N.Y. Cis 





DISTILLATION 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & (0., 32 Pine Sr., N.Y, City 





Books. 





OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Goran Loxen. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMEROIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Granam. §8vo., Cloth. Price $8. 

Orders for tnese books may be sent to this office. 
Ae %. CALLENDER & CO., 


e 82 Pine Sr., N. Y. Crry 
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(Copyrighted, 1894, by the AMERICAN METER Co. 





AMERICAN METER CO. 











ST. 


LOUIS, 


SAN FRANCISCO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, 





PUBLIC LIGHTING TABLE. 














JUNE, 1898. 












































Table No, 2. 
7] Table No. 1. NEW YORK 
a FOLLOWING THE CITY. 

Se MOON. Att Nieut 

& LIGHTING. 
i FI | . Extin- 
a 4 Light. ae Light. guist. 
P.M. | A.M. 
Wed.!| 1} 1.30 am) 3.30 ami] 7.15 | 3.15 
Thu. | 2] 2.20 | 3.30 7.15 | 3.15 
Fri. 3|No I. No L. G15 (3.15 
Sat. | 4|Nol..ru|NoL. 7.25 | 3.15 
Sun. | 5|NoL. |NoL. 7.25 | 3.15 
Mon. | 6} 8.00 pm|10.50 pm}! 7.25 | 3.15 
Tue. | 7} 8.00 11.30 7.25 | 3.15 
Wed.| 8} 8.00 12.00 7.25 | 3.15 
Thu. | 9} 8.00 12.30 am|| 7.25 | 3.15 
Fri. | 10} 8.00 La} 1.00 7.25 | 3.15 
Sat. | 11} 8.00 . | 1.20 7.25 | 3.15 
San. |12} 8.00 1.50 7.25 | 3.15 
Mon. | 13} 8.00 2.10 7.25 | 3.15 
Tue. |14] 8.00 2.40 7.25 53.15 
Wed. | 15} 8.00 3.30 7.25 | 3.15 
Thu. |16}| 8.00 3.30 7.25 | 3.15 
Fri. |17} 8.00 3.30 7.25 | 3.15 
Sat. |18] 8.00 Nm] 3.30 7.30 | 3.15 
Sun. | 19} 8.00 3.30 7.30 | 3.15 
Mon. |20} 8.00 3.30 7.30 | 3.15 
Tue. |21} 8.00 3.30 7.30 | 3.15 
Wed. | 22) 8.00 3.30 7.30 | 3.15 
Thu. |23] 9.10 3.30 7.30 | 3.15 
Fri. |24} 9.40 3.30 7.30 | 3.15 
Sat. | 25!10.00 3.30 7.30 | 3.15 
Sun. |26/10.30 Fe} 3.30 7.30 | 3.15 
Mon. |27/10.50 3.30 7.30 | 3.15 
Tue. |28/11.30 3.30 7.30 | 3.15 
Wed. |29/}12.00 3.30 7.30 | 3.15 
Thu. |30/12.50 am| 3.30 7.30] 3.15 


























| 


TOTAL HOURS LIGHTING 


DURING 1898. 




















Total, yr. 








By Table No. 1. 

Hrs.Min. 
January ....210.40 
February . ..186.40 
March..... 181.20 
April.... ...166.10 
May....... 156.40 
June ...... 144.30 
GUT «640 hes 147.30 
August ... 157.10 
September ..169.50 
October... .186.00 


November.. 204.30 


- - 218.30 





- 2129.30 


March 
April. 


July.. 


Total, 





By Table No. 2. 


Hrs. Min. 


January. ...423.20 
February. ..355.25 


cowee 355.35 


August ....280.25 
September. .321.15 
October . ....374.30 
November ..401.40 
December. . 433.45 





yr...3987.45 
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~ Welsbach Patent Sustained. 
INJUNCTION GRANTED. 


Br 








Judge Townsend, in the United States Circuit Court for the 
Southern District of New York, has handed down a decision 
sustaining the Welsbach Light Company’s Rawson patent, and 
adjudged THE SUNLIGHT INCANDESCENT GAS LIGHT COMPANY to be 
an infringer. This Company has been enjoined from the further 
use of its method of manufacture of incandescent mantles or the 
sale or use of the same, and ordered to render an accounting. 


A further decision has been handed down by Judge Lacombe 
in the United States Circuit Court, granting a motion for a similar 
injunction against THE REX INCANDESCENT LIGHT COMPANY. 


Every other manufacturer of incandescent mantles in the 
United States is under these decisions an infringer of this patent, 
and the Welsbach Light Company will proceed against them 
at once. : 

We again caution gas companies and the public generally 
against the purchase of any incandescent mantle other than that 
made and sold by the Welsbach Light Company or its agents. 


Every genuine Welsbach lamp has. the trade mark “ Wels- 
bach” conspicuously printed upon the package and upon the 
burner itself. 

Dealers desiring to handle the genuine article should communicate with the 


WELSBACH COMMERCIAL COMPANY, 
Drexel Building, Philadelphia. 
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The United Gas Improvement Gompanu 


DREXEL BUILDING, PHILA., PA. 











The Standard Junior, 
The Standard Double Superheater, 


Lowe WarTER GAs APPARATUS. 





Total Built and under Construction, 


280 Sets—Daily Capacity, 178,975,000 Cu. Ft. 
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ALex. C. HUMPHREYS, M, E., ARTHUR @. GLASaow, M.B,, 
BANK OF COMMERCE BUILDING, Case ADDRESS, 9 vicroria ST., 
(31 wassau srreeT. LONDON & NEW YORK, LONDON, &. W., 
MEW YORK. *“MUM@LAS."* GNGLAND. 


HUMPHREYS 2 GLASGOW. 


CONTRACTING AND CONSULTING ] 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROFSRTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. :; 


Purifiers, Condensers; Scrubbers, Oil Tanks, Smoke Stacks. - 
STEEL ROOFS and BUILDINGS. ! 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. ( 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 








Qa, ii 
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——JWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THE NEW IMPROVED ™>PATENTED 
STREET LIGHT BURNER, 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted * our system and more economically 
than in any other way. 














Where there are no gas aie : ieatine laid, we can furnish an 
equally good light by- our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas ——- to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 

STYLE Neo, Si. ; - STYLE No. 97. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING, 
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NATIONAL GAsi== WaATER: Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plianms and Mstimmates Upon Application. 





Rw REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most e:iicient purifying material ever offered as a 
“TRON SPONGE.” sg Ph 


substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





OVER FOUR HUNDRED NOW IN USE! 


NO WORKS COMPLETE WITHOUT IT! 





AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
GOVERNOR. IT IS THE ONLY .RECOCGNIZED AUTOMATIC GOVERNOR IN. THE WORLD! 
Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


EXHAUSTER. 


little space; uses very little steam; saves formation of carbon in retorts; increases yield 
10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0.,, No. 357 Canal St, New York. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO., 
82 Pine St., N. ¥. City. 





DOUGLAS’ FERRIC: OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus 

a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Pull information, with yoiemenens te eee Sam, snd pees 
delivered in any locality, furnished on application to 


H.W. Douglas (°c: conocer) Ann Arbor, Mich. 





ONEILL'S OXIDE, 


(NATURAL BOG ORE) 


For Gas Purification. 


Has the Largest Annual Sale of Any Oxide 
in the World. 


GAS PURIFICATION AND CHEMICAL CO0., LTD., 


160, 161, 162 Palmerston Buildings, 


Old Broad St., London, E.C., Eng. 





Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BUBNING BREEZI 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


UTILIZING OOAL TAR AS 


PARSON’S “AIR JET ‘TUBE CLEANER, 


CLEANING BOILER TUBES, 


These devices are all FM 


poms ii mI e party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO 


ER COMPANY 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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JAMES D. PERKINS, President. 


ey 
——e 


. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SciIENTIEIC BOoOoORKS. 





TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 

CHEMISTRY OF yg eemenanamrna GAS. Norton .H. 
Humphrys. $2.40 ~ 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the. 
Measurement of Light. By W. J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. L., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4 

IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams.. $3.50. 

GAS WORKS:.Their Arrangement, Construction, Plant and 
Machinery. $5. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. . By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Pref.Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn. 60 cents. 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 





THE MANAGEMENT OF SMALL GAS WORKS.. By 
CO. J. R. Humphreys. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 4 cents. 


GASFITTER’S GUIDE, by John Eldridge 40 cents. 
AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 


— OF GAS WORKS, by Walter Ralph Her- 


DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS 4 REGENERATOR FURNACES 
By M. Graham. $1.25. 


DISTILLATION OF COAL TAR AND 5 pane 
LIQUOR. By Geo. Lunge. New edition. $12. 


A TREATISE ON THE COMPARATIVE CO emai. 
bn 3. GAS COALS AND CANNELS. By D. A. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND ‘HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $9.50. 


GAS a AND GAS FITTING. By W. P. Gerhard. 
50 cen 


PRACTICAL PLUMBING. By P. J. Davies. $3. 


GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
penne. $3.50, 





AME£RICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with ease Application te 
Electric Lighting. By A. Pal jaz, 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, ag Storage and Distribution. By 
Philip Atkinson. $1.50 


eS a TRANSMISSION OF ENERGY. By G. Knapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATE 
WIRES AND CABLES. $1. 

ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 

ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague, M.LE:E. $6. 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order No 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 
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the Despard Gas Coal Co. Nas EAR 
"| DENN GAS COAL CO. 
DESPARD GAS GOAL, sceun ‘enti 


AND MANUFACTURERS OF 


COKE. 


MINES, = * 
WHARVES, = 
OFFICE, = 
ROUSSEL & HICKS, 


71 Broadway, N. Y¥. 


AGENTS, } 


Clarksburgh, Harrison Co., West Va. 
= Locust Point, Baltimore, Md. 
640 Equitable Building, Baltimore, Md. 


BANGS & HORTON 


60 Congress St., Boston. 





W.D. ALTHOUSE & CO. 


Reading Terminal-Philadelphia. 


“Shaner,” Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 











KELLER 


COKE CRUSHER. 


» Durable. Will 


Stron 


» Simple 


ADJUSTABLE 


rush any Size Desired. 


Cc. M. KELLER, 


Sec. & Supt. Gas Lt. & Coke Co., 


Columbus, Ind. 


Correspondence Soiicited. 








GREENOUGHE’S 


“DIGEST OF GAS CASES,” 





Frice, $65.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent 


A. M. CALLENDER & CO., 323 Pine St., N.¥. 


Coal, Carefully Screened ="<Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office : 

Room 720, Reading Terminal Building, Phila., Pa. 


KYFPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EpmunD H. McCuL.Louaa, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHIFPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude. Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
Toledo, O., and Pittshpnuren, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





| GAS NAPTHA. 


Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv. 
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Established 1858. tncorporated 1890. 
Cuas. E. Gregory May Pe V. Prest. & Treas. 


J.H. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J.: 


—___se2 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——20a—_—_ 

Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
—_—_- 26a —- 

SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. D. Wurtz, A. H. GurKes, 
President. Vice-President. | 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 











gol 


Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 


CLAY RETORTS, FIRE BRICK, 


Established 1854. Incorporated 1869. 


LACLEDE , 
Fire Brick Manufg. Co., 


CAS RETORTS . 
FIRE BRICK . . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 

Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is Se ott ee -consuming Furnace for Retort 
Benches. aly ag be wn Full and Half-Depth 
Seeaee Veomtaee 2 or Benches of 6's, 7's, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


ES bine st., St. Louis, Mo. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 


Manufacturers of 





| Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


* | Office, 683 East 15th St., New York, 





Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 






FIRE Bricis 


Cay devonics 











AND EVERYTHING IN THE FIRE CLAY LINE. 













Works, 
LOOEKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Successor to WirtstrAM GARDNER ww Sow 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY REGENERATIVE BENCHES FOR THE U. 8. 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373 














(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Aniboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Ketorts, 


Fire Brick, Tiles, Ftc. 


HENRY MAURER & SON, 


BENCH SETTINGS, 





Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 rine Street, St. Louis, Mo, 


DAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 
















A Cement of great value for patching retorts, 
fae pres egy, tA pene y ste EE po oy — 
re Fully warranted oss: 


In Casts, 400 to 800 pounds, at'S cents per pound. 
In Kegs, 100 to 200 - =. 2 
In Kegs less than 100 “ ahs iss 








N. 3d & Prospect Avs., Mt. Vernon, N.W- 








GEROULD'S IMPROVED RETORT CEMENT 


on mouth- 
blast furnace 
Economic 


Cc. L. GHROULD & CO., 


Western Agent, H. T. GEROULD, Centralia, Ils. 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Design, 
Containing 6,8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Taeo. J. Surrn, Prest. J. A. Taywor, Sec’y 
A. Lamsa, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CP, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile: 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
mey Tops. Baker Oven Tiles 13x 13x23 
and 10x10x2 


WALDO BROS., 102 MILE ST., BOSTON, MASS 








Sole Agents for New England States. 














With Numerous [lustrations. 








Price, $3.00 


PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & CO., 82 Pine Street, N. Y. City 
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Do you wish to Know 


what size of Pipe to use to convey any quantity of-Gas, any distance, with 
is AS-FLON “* “hake 
- COMPUTER. et any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 
Price, 6.56x8 inches, in cloth case, $2.50. 
For sale by 
A. M. CALLENDER & CO,, 32 Pine St.. N.Y. City. 




















Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hme., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a2 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 











THE MANAGEMENT OF SMALL GAS WORKS. 


By C- J- R. HUMPHREYS. 


Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, - - - - - - - $5.00. 


A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 
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DAVIS & FARNUM MBG. CO., 


WALTHAM, MASS. 
Principal Ofice & Works, Waltham, Mass, Boston Ofc, Ral 18, Vuln lig, 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















| Steel Tanks-for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible- Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
. Special Castings of all Descriptions. 


GAS ENGINEERING COM winieniidin’ 


INCORPORATED, 




















> 4 Concetta. Building, . PITTsBU RGH, PA. 
"MANUFACTURERS OF | F. L. SLOCUM, Pres’t. 
Gas Works Machinery of of all kinds, = = SAM'L WOODS, Seo'y. 

PITTSBURGH “WASHER. PR-SCRUBBER, mn \ 





SOLE AG GENTS FOR 


FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
TERR Faux System of Recuperative Benches. ae 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 




















Kel Tur Manufacturing Company, 
Steel Gasholder Tanks, 


Since, Douse AND TRIPLE-LIFT GASHOLDERS, 
fee HORIZONTAL AND VERTICAL STORAGE OIL TANKS em. 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubw«Flange, Outside Screw axa Quick Opening, 8 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT. HOUSE TOOLS, STREET MAIN SPEGIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Fort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BAIL; TINMORE, ALD. 











Triple, Double and Single-Lift Gasholders. 
































[ron Holder Tanks. . A Gwe CONDENSERS. 
ROOF FRAMES. j ) ) ) Scrubbers, 
Girders. Bench Castings. 

BEAMS OIL STORAGE TANKS 

PURIFIERS. Boilers. 











PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas a 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, ME 


rice, 81.00. 


A. M. CALLENDER & CO., 32 Pine Street, New York 
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Millville, N, J. 
Florence, Se: 


@oundries and Works: {Flor 
Camden, “* 


CAST IRON PIPE 


SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
BENCH WORK. PLATE GIRDERS. | 











an, dd. WOOD & CO.’ 


- 400 Chestnut Street, PHILADELPHIA, PA. 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 
. CUTLER’S 


‘PATENT FREEZING PREVENTER 
FOR GAS HOLDER CUPS. 


t 











THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
7 HEAVY. LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 





IRON FLOORS AND ROOFS. 


LAMP ROSTS, VALVES, ETC. 








ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


‘All Tronwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, - 
- Or Extension of Existing Works or the Construction of New Works. 





245 iisesiieonees New York Gity. —orricts=- Bridge & Ogden Sts., ameck, N. J. 














The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jn., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferri 
NEW YORK, -Borough of Brooklyn. 





BUILDERS OF 


Gas Exolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


. Self-Sealing Retort Mouthpieces & Lids 


’ For’ Round, Oval, or “D” Retorts. 








ILLUMINATING GAS! FUEL 


THE LOOMIS PROCESS. 


Now in successful a at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, 





= Hartford, Conn,| 


GAS! To Gas Companies. 


We make to order CAP BURNERS to burn any amoun 
under a stated pressure. Send for samples. 


Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


co. A. GBF RORER, 
_ 248 N. Sth 8t., Phila., Pa 
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PX ey ZS SSPE H. RANSHAW, Prest. & Mangr. T. H. Brrou, Asst. Mangr 


104% iy, ) 


THE STACEY MANUPACTORING CO 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


a SN 
— a] 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEO. SHEPARD PAGE’S SONS, 


Walker Tar and Carboni¢ Acid “Extractor, 


During the Winter months over 12,000,000 
feet of gas daily is being relieved of a// Tar 
and a large percentage of Carbonic Acid by 
the Walker Extractor. They should be 
placed before all Scrubbers. The Tar and 
Liquor Overflow Valves work automati- 
eally. Write for Circulars. 


eo Wall Street, = = New Work City. 






















































































W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’l Mangr. and Treas, — L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND.| THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


ee eee 08 “— 269 Front Street, East, Toronto, Canada. 
Draughtsman and Constructing Engineer. Encpucoens or THe IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Spectfications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
struction of new works or alteration of old works. Special House or Oven Coke. 
attention given to Patent Office drawings. 


Utfice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 
Catalogues, Planes and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE - 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


of SETA with Gas Companies contemplating extending or improving their Plants eempecifully invited, 
Cass: ‘ - Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 











: Single or Telescopic. With or Without Iron or Steel Tanks. 
. OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 








JAMES R. FLOYD'S SONS, “Oregon tron Works, 


West 20th and 2ist Streets, Between 10th & 14th Avenues, New York Citv. 


Engineers and Contractors for the Construction of Gas Works. 


Bench Castings, Ri 
Reto: 


Tn 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


i nerative and Half Regenerative Furnace Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Lron Retort Lids, Self-Seali 
rt Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always ~y hand, - 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


useatSyracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila 
Sole Manufacturers of the OGDEN QUICK-~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Gokeries during the past 4 years. 








“The order for this Triple-Lift Holder and Steel Tank was receivea py the Logan Iron Works 








LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


-GASHOLDERS, 


Complete with Steel Tanks. 










BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SGRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order, Capacity of Holder, 500,000 Cu.Ft. 
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THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 
GEN&BAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 


N.Y. CITY. 


Consulting Engineer. 


tions and of Aneseiqala, 
and Estimates. 


Contractor. 
ery and Structures. 
Gas and Water Pipe. 
Special Agent for Selling & Purchasing. 


26 CORTLANDT ST., 








WARREN FOUNDRY AND MACHINE 6O., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


oD cast IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





| Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 
Davip Leavitt Houcu,}~ 3 


sn 





GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 







uma D ay JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 
et "cAaT aon 4 2 ae ae 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


TER AND GAS. 
Also, vuawene rion, LAMP POSTS, Etc. 


La BROADWAY, 





GENERAL SALES a 


Western Office : lsu al Chicago, His. 











Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


Regeneratcr Furnaces, 


By Mavuride GranaM, C.E. 
Price $1.25. 


A. M. CALLENDER & CO., 22 Pine Street, N.Y. 


CHARLES MILLAR & SON, Selling Agents, Utica, B. ¥. 





Lead Pipe, Solder, 


oa etc., and Jobbers ' 


Manufacturers of 
Tinners’ Goods. 


we of Plumbers’ and 


CAST IRON PIPE and SPECIALS FOR WATER AND G 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 











Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 





The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 











The gas registered agrees abso- 
lutely with the amount pur 


chased by the coin. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


51, 53 & 55 Lancaster 
ALBANY, N. Y. 


511 West Twenty-first Street, 
NEW YORK. 


West Monroe Street, 


Street, | 34 & 36 
CHICACO. 
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NATHANIEL TUFTS METER CO,, 


63 Beverly aPOwt, Boston, Mass. 


DRY GAS : METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 
ceaings? joes. me METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to 
pomp, ONS Apparatus for the Chemical Testing of Gas and Gas Liquor 

















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 








BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





ee Perfect” Gas Stoves —-_ 


METRIC ME" AL COMPANY, 


KERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention wikeki to Repairing METERS of all Makes. 

















FACTORY AT BRI, PA. 








Use Keystone Meters. 


Royersford, Pa. 
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‘American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


‘Their construction is such that they may 
be readily readjusted 
when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 












































MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Kite, 


a METERS REPAIRED____... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


FIELDS ANALYSIS 


For the Year 1896. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W: FIELD. Sec. & Gen. Mangr. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 




















This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. It is better to attend 
to this matter now, before the Gas Stove season is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it:at home,:and:just now we can do it promptly. 


The BUHL METERS are as good Meters as you can , gets 


DETROIT METER COPIPANY, = = Detroit, (lich. 
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JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 


ARE GAS COMPANIES REGOMPENSED 


a | 


EFFORTS IN FAVOR OF 
Those who Wish to Know will Find an Answer in the Following Figures, 
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THE OTTO GAS ENGINE? 


























The United Gas Improvement Company, by the lease of the Philadelphia Gas 
Works, derives a yearly revenue estimated at $250,000 to $275,000 
from the sale of gas consumed by OTTO GAS ENGINES exclusively in the city of 
Philadelphia, there being over 700 engines in use, ranging from I to 50 H.P. 

The Gas Companies in Greater New York derive similarly a yearly income of 
$300,000 to $330,000. 

‘A large number of small towns do, proportionately to their population, quite 
as well. 

Have you ever actively given US any support in our efforts in YOUR behalf? 
If not, NOW is the time to take advantage of the present revival in business to 
place the OTTO before your Consumers. 


The “OTTO” is Suited for All Power Purposes. 


THE OTTO GAS ENGINE WORKS, Phila. 


NEW YORK, 39 Cortland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 











